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Imagine One Antenna Per Cell Site Sector, Instead Of Three. 


Don't lef a massive exterior detract from real attributes. Strong, clear signal 5 are what matters to your 
> 10 Decibel Products’ new trimmer conl guration, your customers will recognize you 
lance, nol your expansive girth 
et", our DB850 series panel antenna, uses a dual Rx polarizatio e that actually 
Ind keeps portable phone batteries working | Nger In fact. ext sis ave rage a 


d phones ai cell sites that use Di versity Master. Asa res itt cusiomers talk 


P.O. Box 569610 

Dallas, Texas 75356-9610 
Order Hotline 1-800-676-5342 
Order FAX 1-800-229-4706 
214-631-0310 

FAX 214-631-4706 


Call Decibel Products today to learn more about 
the Diversity Master family of combination Tx/dual 
polarization Rx antennas, You'll look great. 
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Vega’s 5100 Series compact, easily rack-mounted, 
two-line/four-frequency radio control consoles provide instant 
PTT, timed mute, and other most-needed features, These 
tone-format consoles allow you to quickly select one or any 
combination of up to ten stations that are not already selected 
for TX / RX control. Instant PTT switches allow immediate 
response to a call on a particular “selected” or “unselected” 
line, without disturbing the programming of the “selected” 
simulcast group or line. 

Standard features available on the cost-effective and 
versatile 5100 Series consoles include: 

> SELECTED switches for selecting any combination of 
lines for transmitting and receiving. 

-| UNSELECTED switches for monitoring any combination 
of unselected lines. 

“| TX ALL (simulcast) switch for selecting all lines for both 
transmit and receive. 

0 RX ALL switch for monitoring all unselected lines 

-| Separate speakers and volume controls for “selected” 
(TX / RX) and “unselected” (RX-only) audio 

© GROUP SELECT switch for easy selection of TX / RX 
line combinations 

0 Line-activity LEDs (function on all lines, selected or not) 

C| Heavy-duty 120/240 V ac power supply (also runs on 12 
V de) 


OPTIONS 
0 DCA-3 external three-line adapter for DC-format lines 
1 Gooseneck and desk microphones, headsets, footswitch 
0 DTMF pad 
= Cross mute 
© Clock, audio-level bargraph, and cross-mute indicators 
O Rack-mount kit 


The 5100 Series has the flexibility to accommodate most 


any multiline console requirements. Call or fax us today for full 
details on the 5100 Series consoles! 


VIE GA 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place + El Monte, California 91731-2294 
Telephone: (818) 442-0782 * Toll-Free: 800-877-1771 
Fax: (818) 444-1342 + FaxBack: (818) 444-2017 / 800-274-2017 
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Volume 15, Issue 6 


Technical information for paging, SMA and private wireless networks 


10 Utilities as SMRs: Using 
simulcast trunking 
Salvatore R. Coco, P.E. 
Replacing its VHF conventional 
radio system with an advanced 
wireless communications net- 
work allows a public utility to 
accommodate independent talk 
groups, reduce congestion and 
expedite customer service. 


Solar power for remote 
communications systems 
Donald E. Koehler 

Gather the data needed to make 
business decisions on employ- 
ment of solar power systems at 
remote sites. 


Paging infrastructure: 
Differentiating services 
D.A, Keckler 

Primary considerations of paging 
providers are protecting capital in- 
vestment, allowing for incorpora- 
tion of new technologies and ensur- 
ing system redundancy. 


Remote control: The 
sentry that never sleeps 
MRT staff 

Downtime, costly maintenance 
and emergency situations are just 
a few avoidable circumstances 
alleviated by remote control and 
monitoring equipment. 


Product/services 


showcase 

Use this section as a mini- 
catalog of mobile radio, paging 
and cellular products and ser- 
vices offered by advertisers in 
this issue. 


On the cover: The base tower at the Electric 
Service Dispatch Center for the Kansas City, KS, 
Board of Public Utilities 800MHz trunked radio 
system, Story begins on page 10. Staff photo. 
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Automatic NuMBER 
IDENTIFICATION 


Up to 16 digits ~ Leading or trailing 
position ~ Supparis ail formats ~ ENI 
with repeat ~ TOT with penalty timer 
~ Low power ~ Ultra-miniature size 


RADIO TELEPHONE 
TRUNKING 


Convert your mobile or portable 
units into a VHF/UHF trunked sys- 
fem ~ Compatible with most re- 
peaters ~ CTCSS encoder 
~Memory redial~ Remote disable. 


AND SECURITY 


Displays: unit ID and name. 
time/date,status/location. 
Operator-controlied selective 
call ~Remote disable and tri- 
angulation ~ Voice encryption 


CAD LO 20 tt 


TELEPHONE TO RADIO 
ADAPTORS 

Use your radio as a full duplex 

phone or fax machine. Also works 

as a Tone/DC remote unit for local 


wireless paging or controlling. 
Compatible with Uniden 316/318. 


CAD. 100 


VOICE SCRAMBLING RD-10 


Simple Speech inversion and high security roling Remote Controt & MONITORING 


code scramblers, Supenor voice recognitionand | —}-  Fully-programmable ~ Latched or momentary out- 
recovered audio. Over-the-air reprogramming, re- puts ~ Alarm transpond ~ Automatic command se- 
mote monitor and disable, Our new micro-sized quences. Applications include: irrigation systems, 
inversion scrambler is channel selectable forall | materials processing, mining, airport lighting, | 
inversion frequencies, alarm monitoring. 


UNiverSAL ENCoper/DECODER 
Boaros & ENctosures 


The complete solution to all your tone signaling 

ae needs. Programs to any tone format ~ ANVENI 
+. -~Latched and momentary outputs ~ Memory re- 
s, dial ~ Transpond ~ Remote disable with CAD, 


Your electronic toolbox isn’t complete without MIDIAN tone signaling products. Police and fire departments, farm- 
ers, two-way shops, taxis, fleet dispatchers, school districts, even the military rely on MIDIAN to get the job done. 
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E ditorial 


Dispatch services compete with wireless telephone for available frequencies 


Hawaiian Wireless, based in Honolulu, 
began using specialized mobile radio 
(SMR) frequencies to provide cellular tele- 
phone service on Feb, 6, 1997, Unlike the 
combination of dispatch, telephone and 
paging services provided by Nextel Com- 
munications, McLean, VA, Hawaiian 
Wireless does not offer dispatch service. 
Let's say that again. Hawaiian Wireless, 
an SMR system operator, does not offer 
dispatch service. Why is that important? 

SMR originally was envisioned as a 
means to extend dispatch services to more 
organizations. Entrepreneurs would build 
800MHz repeater systems to rebroadcast, 
usually over a wide area, signals picked up 
from portable and mobile two-way radios. 
Many organizations with requirements for 
mobile communications among their 
workers then could be served by renting 
airume on the SMR system instead of 
building their own repeaters or networks 
of repeaters. 

SMR operators tend to build systems 
where population is concentrated, and 
some organizations must send workers 
where few people go. For that and other 
reasons, some organizations prefer to con- 
trol their own radio communications 
systems. 

Here are the definitions: 

An envepreneur builds a radio commu- 
nications network and sells airtime to 
others = SMR. 

A business or public safety agency uses 
its own radio Communications network = 
private wireless (formerly “private radio”). 

Communication over a radio network 
(SMR, private wireless) among members 
of one organization = dispatch. 

Making phone calls on a radio network 
(cellular, PCS. SMR) = wireless telephone. 

From at least two perspectives. the ac- 


complishment of Hawaiian Wireless can 
be admired. In marketing, it has allowed 
the entry into Hawaii of a fifth wireless 
telephone carrier, along with cellular car- 
riers BellSouth and GTE, and personal 
communications service (PCS) carriers 
Westem Wireless and PrimeCo. In tech- 
nology, it represents a conversion of cellu- 
lar infrastructure and handsets to work on 
the 850MHz SMR band. 

The problem is that Hawaiian Wireless’ 
accomplishment represents a diversion of 
radio spectrum from dispatch service to 
telephone service. At one time. the federal 
government discouraged the use of radio 
networks built for dispatch from being 
used for wireless telephone. Not anymore, 
and not since many years ago. 

Legal and technical considerations make 
it difficult to auction dispatch frequencies. 
Wireless telephone frequencies, well, 
that’s a different matter. The fact that most 
wireless telephone frequencies can be sold 
is enough for many federal lawmakers and 
regulators to close their minds to the need 
for dispatch service. 

Dispatch service serves an important 
role in safety and commercial productiy- 
ity. Companies that supply fuel, baggage 
and security services at airports use pri- 
vate wireless. Mining, farming and manu- 
facturing companies use private wireless. 
Police. fire and emergency medical agen- 
cies use private wireless. Utility, petro- 
leum distribution and electrical transmis- 
sion companies use private wireless. 

Aside from improving the safety of 
workers, customers and the public, private 
wireless systems improve business effi- 
ciency. They conserve resources, reduce 
costs and prices, and strengthen the com- 
petitiveness of American industry vs. for- 
eign producers. 

The lure of converting SMR frequencies 
away from dispatch service has proved to 
be powerful. In some cases, it has yet to 
become profitable. Sometimes it seems as 
though every mobile communications ap- 
plication has to be consumer-oriented, 
such as wireless telephones, pagers and 
laptop computers. 

The value of private wireless seems so 
clear to people involved with it that some- 
limes they have trouble understanding why 
it doesn’t seem clear to so many lawmak- 
ers and federal officials. It may be diffi- 
cult to overcome the money argument that 
wireless telephone means auctions. and 
private wireless does not. Even so, the case 
can be made that loss of dispatch service 
means the loss of jobs, the loss of business 
to foreign competitors and, in some cases, 


increased safety risks. 

Private wireless users, on their own and 
with the encouragement of trade associa- 
tions, visit the FCC and Capitol Hill to 
explain their communications require- 
ments. Some equipment dealers and SMR 
operators make individual visits, too, and 
many of them work through trade associa- 
lions in an effort to retain and expand dis- 
patch frequencies. The effort has to 
continue. 

A lot of advice about how to influence 
government decisions gets handed out at 
industry conferences. Here are some 
examples: 

4 An FCC official says that, as important 
us dispatch service may seem to be, com- 
panies that use it and companies that pro- 
vide it compete for attention with many 
other voices. Respond to commmission 
notices of inquiry and rulemaking proceed- 
ings, write to commissioners and 
policymakers. and telephone and visit the 
commission, he advises. And don't stop. 
A trade association executive says that 
although it is all right to “go over the 
commission’s head” by directing efforts at 
federal lawmakers, it is better to begin 
with the commission. [f the results are not 
what you want, write to the people at the 
commission to whom you made your case 
and let them know you respect their opin- 
ion, but you are going to take it further. 
“Don't burn bridges at the commission,” 
is his advice. 

+ A telecommunications attorney says that 
it is important not only to act on your own 
behalf, but to act as part of a trade associa- 
tion that best represents your interests. 
Some associations tend to represent large 
or small businesses better. Choosing an 
association based in part on the size of 
your business may improve the results of 
the time and money you spend. 

Once upon a time, the future looked rosy 
for dispatch service. First 800MHz, and 
then 900MHz frequencies were allocated 
for the purpose, after having been retrieved 
from TV broadcasting. Today, many of 
those frequencies seem headed for wire- 
less telephone service. 

More recently, the FCC proposed to 
retrieve 10 more TV broadcasting chan- 
nels and make them available in part for 
wireless communications. Maybe only 
public safety agencies are assured of re- 
ceiving some of those frequencies for pri- 
vate wireless. It will take a great deal of 
effort to bring some of those frequencies 
over to private wireless for business and 
industrial use. It will be worth it. 

—Don Bishop 
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Whether you’re testing two-way 
2, What do you usually test? 


radios, pagers, cell phones or cell sites, 
Motorola Communications System 
Analyzers pass the toughest tests. 
And for testing ASTRO®, iDEN™, 
SmartZone'', SMARTNET™ or 


Vike the Motorola Multiple Choice Test 


Fax your completed test to us today - and become 
an instant member of the Motorola Worldwide Test 
Network. You'll receive advanced product 
information, news releases and more — absolutely 


© Two-way radios (JA) 
© Trunked radios (JF) 


O Pagers (JE) | 
©) Cell sites {JT} 
) Encrypted systems (JG) © Cell phones (JU) fl 


3, When do you plan to buy test equipment? 


) In 1 month (HA) 


free - before it is released to the general public, 


> 7-12 months (HC) | 
() 2-6 months (HB) © More than a year (HD) 
4. Do you buy test equipment in your company 
or docs someone else? OT do (EA) 
) Someone else _ 


SECURENET™ digital radios today, 
Motorola Communication Test 
Equipment is the only correct answer. 
Ask about our easy leasing and 
trade-in programs — or charge it to your 


MasterCard or 
TEST 


Visa. For multiple 
TRUST. 


1. Which of the following products best suits 
your need? 
> The value-priced R-2550 (AA) 


j > The feature-packed R-2600 (AB) 
> The R-2660 with 3:1/6:1 iDEN™ test 


Name: 
litle: 


Company 


choice tests, always 
go with The Test 
You Can Trust’: 
Motorola. 


PHONE: 800-505-TEST Ext. 678 
818-365-5742 Dept. 439 FAX 


() MOTOROLA 


Motorola, “ and ASTRO ara reqistered trademarks of Motorola, Inc. iDEN, SmartZone. 
SMARTNET, SECURENET “The Test You Can Trust” and “What you never thought 
possible” are wademarks of Motorola, Inc. © 1996, Motorota, Inc 


What you never thought possible.” 
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2-S—Supercomm, sponsored by USTA and TIA, New Orleans Conven- 
tion Center, New Orleans. Contact: 202-326-7300. 

3-5—Canadian Wireless, sponsored by the Canadian Wireless Telecom- 
munications Association, Montreal. Contact: 613-233-4888. 

8-12—IEEE International Conference on Communications, sponsored 
by Alcatel, BCE Mobile Rogers Cantel, Bell Canada, Bell Canada Inter- 
national, BellCore, Harris Farinon Canada, Lucent Technologies, 
Motorola, Nortel Technology, Stentor, Teleglobe Canada and VISTAR; 
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Announcing our latest 
battery innovation... 


Denver, CO 
800-726-6245 

FAX: 303-820-2809 
Atlanta, GA 
800-741-3811 

FAX: 770-729-9567 
Joliet, IL 
800-435-9313 

FAX: 815-744-8996 
Dallas, TX 
800-442-3811 

FAX: 214-239-5264 


i . . . 
Hutton Communications 


Our goal from the beginning 
has been to set a measurable 
standard for quality that the 
portable communications 
industry can depend on—and 
confidently expect. For nearly 
two decades that’s the way it’s 
been. Today, we’ve once again 
taken innovation in a new 
direction by lowering the price 
on 25 of our most popular two- 
way radio replacement batteries. 


Now more than ever, we’re 
the industry’s value-packed 
replacement battery specialist, 
and invite you to contact one 
of our distributors for 
specific pricing information. 


PO. Box 82846 


Seattle, WA 
800-426-2964 
FAX: 206-485-5548 
Toronto, Canada 
800-265-8685 

FAX: 416-255-9179 
Monterrey, Mexico 
(95) 800-866-3811 


Puistar Distributing 
St. Paul, MN 
800-634-4246 

FAX: 612-490-7934 
Primus Electronics 
Jolict, IL 
800-435-1636 

FAX: 815-436-8954 


Electro-Comm 
Distributing 
Denver, CO 
800-525-0173 

FAX: 303-371-8158 


Communications sas fa 
Graham Radio Associates Prodigy Marketing 
Reading, MA Joliet, IL Overland Park, KS 


800-255-6222 
FAX: 913-492-2948 


800-225-4448 
FAX: 617-944-6230 


800-435-9313 
FAX: 815-741-2152 


Circle (17) on Fast Fact Card 


Wireless Components * 
Antennas and Batteries 


Lincoln, Nebraska 68501 
800-228-4563 /402467-4491 
FAX: 800-848-3825/402-467-4528 


> 


Centurion International, Inc. 


Comark Distributing 
Raleigh, NC 
800-777-2708 

FAX: 919-779-5189 


CMC Distributing 
Van Nuys, CA 
800-262-3478 
FAX: 818-994-2269 


Tessco 

Sparks, MD 
800-472-7373 

FAX: 410-472-7582 


echnically speaking 


Good radio/bad radio comparison tests 


By Harold Kinley, C.E.T. 


One of the best resources for trouble- 
shooting a defective radio is the good 
radio/bad radio testing technique. Hav- 
ing a reference radio that is known to be 
operating properly can be an extremely 
valuable reference tool when trouble- 
shooting a defective set. 


Two live-sets 
When troubleshooting a defective set 


and comparing measurements from the 
bad set to the good set, it is inconvenient 
to constantly transfer the power hookup 
and RF connector cable from one set to 
the other. A simple way around this is to 
power up both radios simultaneously, as 
shown in Figure |, top left. Also, for re- 
ceiver testing, a signal combiner (hybrid 
or simple resistive type) can be used to 
connect the signal generator to both re- 
ceiver inputs. Actually, a simple “tee” 
connector could be used to connect both 
receivers to a single signal generator. A 


Figure 1, Two receivers can be fed from a single signal generator and operated live for comparison. 


Figure 2. A dual-trace oscilloscope can be used to check comparison points in both receivers 


at once for easy comparison. 


DUMMY LOAD 


OR 
SERVICE MONITOR 


Figure 3. Two transmitters can be connected to a single dummy load or service monitor through 
a coaxial switch for convenience if a second dummy load or service monitor is unavailable. 


mismatch will result, but because we are 
only interested in re/ative measurements, 
the mismatch should not cause a problem. 
Both sets should be equally affected. This 
eliminates all the cable swapping that can 
become annoying during extended testing 
periods. For checking comparison points 
in both receivers simultaneously, a dual- 
trace oscilloscope can be used, as shown 
in Figure 2, center left. 

For transmitter lests requiring the trans- 
mitter to be keyed, a simple coaxial 
switch can be used to divert a dummy 
load or service monitor from one set to 
another, as shown in Figure 3, bottom left. 
The coaxial switch is much more conven- 
ient than cable swapping. An alternative 
is to use two dummy loads, unless you 
need to monitor the power output or other 
modulation. Then you must use two serv- 
ice monitors Or power meters if the in- 
struments are available. 

The other problem with transmitters is 
having to key them. If you need two free 
hands for testing, it will be inconvenient 
to use the microphone for keying. One 
alternative is to use a foot switch for key- 
ing by wiring up a switch for transferring 
the foot switch between the good set and 
the bad set, as shown in Figure 4 on page 
40. [f two hands are not needed, the micro- 
phone can be used to key the transmitter. 


Reference measurements 

If the two-live-sets method isn't 
convenient, reference measurements 
made on a radio known to be in good 
operating condition can be used for future 
reference. The advantage of making your 
own reference measurements instead of 
using the manufacturer's reference mea- 
surements (if available) is that you are 
using the equipment for the reference 
measurements that you would use in ac- 
tual troubleshooting. Thus, any loading 
effects of this equipment will be the same 
as the equipment used for the reference 
measurements. Basically, we are inter- 
ested in the signa! measurements and not 


(continued on page 40) 


Kinley, a certified electronics technician, is re- 
gional communications manager. South Caro- 
lina Forestry Commission, Spartanburg, SC, He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Test- 
ing Techniques, which is available for direct 
purchase. Write to 204 Tanglewylde Drive. 
Spartanburg, SC 29301. Kinley’s email address 
is hkinley@aol.com. 
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Utilities as SMRs: Using 
simulcast trunking 


Replacing its VHF conventional radio system with an advanced wireless 
communications network allows a public utility to accommodate independent talk 
groups, reduce congestion and expedite customer service. 


By Salvatore R. Coco, P.E. 


Even in the electrical distribution busi- 
ness, you get unexpected “connections.” 
In early 1993, John Berry, supervisor of 
radio and cable for the Kansas City, KS, 
Board of Public Utilities (BPU), called 
me about the then-proposed Part 88 addi- 
tion to the FCC rules. That telephone call 
started the journey toward developing our 
new trunked radio system. 

The thrust of the FCC proposals meant 
that an already-taxed radio system would 
face even more stringent operating re- 
quirements. The BPU serves about 65,000 
electric customers and 57,000 water cus- 
tomers over a 125-square-mile metropoli- 
tan area. The BPU had already suffered 
from relatively heavy radio traffic on sev- 
eral of its assigned VHF and UHF chan- 
nels. The FCC’s proposed rule changes 


Coco is director of electrical engineering for the 
Kansas City, KS, Board of Public Utilities. 


Operations center and the Service Center. 


Consoles for the BPU radio system were located at the BPU Energy Control Center, Waters 


would require all land mobile users in the 
VHF and UHF frequency bands to use 
equipment that operates on a narrower 
bandwidth with restricted output power. 
Two 50% reductions in bandwidth were 
proposed, so that eventually 25kHz of 
bandwidth would be reduced to 6kHz. 
{These changes, originally proposed as a 
new Part 88, have been incorporated into 
recent “refarming” decisions affecting 
Part 90 of the FCC rules.] To meet these 
requirements, all of BPU’s VHF and UHF 
equipment would have to be replaced. Ad- 
ditionally, the coverage area would 
suffer. 

With the concurrence of Anthony Pike, 
manager of Electric Operations at the 
BPU, Black and Veach Engineering of 
Kansas City. MO, was commissioned to 
study the existing radio system, the re- 
quirements for a trunked radio system and 
the functional specification for a trunked 
radio system. 


Traffic control 
Moving some traffic from heavily 


loaded channels to less busy channels was 
considered as a possible system solution. 
The channels available were used for 
semi-private conversations between su- 
pervisors. Sharing with other users would 
abrogate these private communications. 

The number of available trunked radio 
frequencies in October 1993, the date of 
the Black and Veatch report, was limited. 
if the BPU waited until the FCC proposal 
was implemented, the trunking radio op- 
tion might not be available. In either case, 
the BPU was subject to costs because of 
the change. The BPU opted to go forward 
with implementation of a trunked radio 
system. In hindsight, this was u fortuitous 
decision, as trunked radio frequencies for 
the utility band in the Kansas City area 
were no longer available after 1995. 

Trunking radio takes several frequen- 
cies or channels and pools them so that 
maximum use can be made of the avail- 
able channels, Functional elements of the 
business entity, in this case the BPU, are 
assigned talk groups. When a member of 
a talk group wishes to communicate, ac- 
cess to a non-busy channel is assigned 
once the transmit button on the radio is 
depressed. Through computer control and 
the control channel, all other members of 
the talk group are assigned to the same 
channel. No waiting takes place, and all 
the channels are more efficiently used. 

Contrast this with a conventional radio 
system, where channels are assigned to a 
functional group. A conversation on one 
functional group channel makes it busy to 
other users in that group. Whereas other 
channels assigned to other groups may be 
idle, the user must wait until the func- 
tional group channel becomes free before 
a communication can be initiated. 

The BPU system design included use 
of two existing sites at Ilth and Steele 
streets and 110th and State streets, as 
shown in Figure 1 on page 12. These two 
sites are situated at the east and west 
extremes of the BPU service territory. A 
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third site at 27th and Vernon was required 
for central and river industrial park cov- 
erage. A simulcast system with seven 
radio frequencies, one as a control chan- 
nel, would provide adequate service. The 
central controller would be placed at the 
BPU Service Center, centrally located in 
our service territory. Consoles would be 
located at the BPU Energy Contro] Cen- 
ter, Waters Operations Center and the 
Service Center, the latter divided between 


our trouble board operation and meter 
reading. Microwave radio would be used 
for communication links to the remote 
radio sites and remote console location 
(Water Operations), With a proposed bud- 
get approval in 1994, project completion 
was projected for mid-1996, 


Design decisions 
As the detail design of the system pro- 
gressed, the BPU was challenged with a 


Marquis Microwave Products, Inc. 


Your Premier RF Manufacturing and Design Resource 


Power AMPLIFIERS 


10 - 2000 MHz 


1 - 500 Watts 


Class A/AB for Analog and Digital Systems 


Low Profile Packages 


100 % Duty Cycle 


Featuring NEW High Reliability LD-MOS Technology 


Model Shown: MMP300093020B28R1 


Typical Specifications: 


925 - 945 MHz 

300 W 

100 mW 

28 V 

30A 

2:1 max. 

19" Wx S'4" Hx 1644" D 
20 Ibs 


Frequency: 
Output Power: 
Input Power: 
Voltage: 
Current: 
VSWR in/out: 
Size: 

Weight: 


High Power Amplifier Models: 


Class AB 


90 Watt 

150 Watt 
300 Watt 
500 Watt 


Class A 


25 Watt 
50 Watt 
100 Watt 


* Higher Efficiency 
%* Lower IMD 
¥% Proven Quality 


Standard Product Line 


30 - 50 MHz 

72 - 76 MHz 

136 - 174 MHz 
280 - 320 MHz 
406 - 512 MHz 
850 - 869 MHz 
869 - 894 MHz 
915 - 960 MHz 
1850 - 1880 MHz 
1930 - 1990 MHz 


Marquis welcomes your custom requirements 
For more information call, fax or e-mail Marquis at 


Marquis Microwave Products, Inc. 
2155 Stonington Ave. Suite 216, Hoffman Estates, IL 60195 


Phone: 847-519-2177 


Fax: 847-519-2175 — e-mail: sales@marquis-mwp.com 


Also visit our web site at http:/Avww.marquis-mwp.com 


Circle (21} on Fast Fact Card 


Mobile Radio Technology June 1997 


“SCALE: 5 MI i 
gsOURIRIVER 


27TH & VERNON i \_ 
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Figure 1. Three strategic tower sites and a 
central controller located at the heart of the 
service area allow the Kansas City, KS, Board 
of Public Utilities’ 800MHz radio system to 
cover a 125-square-mile metropolitan area. 


number of service decisions. The conven- 
tional radio system had provided paging 
to about 150 users. Paging was accom- 
plished through a dispatcher, rather than 
by direct access via the telephone system. 
Paging via the trunked system was de- 
leted because direct telephone access pag- 
ing was more economical and exceeded 
operational needs. All users were con- 
verted to the telephone paging system. 

Supervisors and other designated per- 
sonnel had been authorized for telephone 
interconnect services on the conventional 
radio system. This feature permitted su- 
pervisory personnel to make telephone 
calls through their radios and to reach 
suppliers, non-radio-equipped office per- 
sonnel and employees during emergency 
situations while off duty. These same 
people had been issued cellular telephones 
during the Midwest flood of 1993 to ac- 
commodate communications during that 
emergency. After comparing the cost of 
full-interconnect to cellular use, and con- 
sidering the possible tie-up of the trunked 
radio system because of telephone inter- 
connect users, this option was also de- 
leted. Only the BPU radio maintenance 
personnel would have the telephone inter- 
connect capability. 

Data transmission on the trunked radio 
system was also desired. However, the 
BPU was not prepared to source-transmit 
the desired information (i.e., trouble tick- 
ets, connects/disconnects, maps, etc.) al 
the time the radio system was to be imple- 
mented, The compromise was to purchase 
the radio equipment data-ready. 

The design required a new radio build- 
ing and tower location adjacent to the 
service center. As the design progressed, 
costs were identified to interface console 
communications between the Service 
Center Trouble Board Dispatch Center 
and the new radio building. Transition 
plans from the old dispatch center (twa 
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rooms) to a more functional dispatch area 
were developed. The new dispatch area 
wits assigned an area adjacent to the 
existing center. Space designated as the 
troubleman ready room was to be remod- 
eled for this function. Coincident with 
these requirements, the desire to develop 
more office space in the Service Center 
surfaced. After development of an eco- 
nomic analysis, which encompassed the 
cost of office space, the cost of extending 
circuits and the cost of expanding the ra- 
dio building, the option to increase the 
radio building for a dispatch area was the 
winner. 

The procurement of the radio system 
was initiated in carly 1994, Separate con- 
tracts were issued for a microwave sys- 
tem, a site construction and the trunked 
radio system. 

The microwave system consisted of a 
1OGHz microwave radio with eight T-1 
channels from the new Electric Service 
Dispatch Center (ESDC) to the three base 
site transmission points, 

The construction contract implemented 
the one base site at 27th and Vernon and 
the new ESDC site. Tower construction 
was also included in the construction work. 

The trunked radio system included the 


Chris Knight, BPU senior radio technician, 
uses one of 12 Motorola Centracom Classic 
CRT consoles included in the radio system 
upgrade. 


purchase of seven radio channels, 12 dis- 
patch consoles, 100 portables and 500 
mobiles or desk sets. 

In anticipation of future requirements. 
opuions were priced with the original re- 
quirement. These included: 


A. A trunked mobile radio system with 
repeater station compatible with FDMA 
with no modifications and with analog 
voice capability. 

B. A trunked radio system with repeater 
stauions compatible with FDMA with no 
modifications and with digital voice 
capability. 

C. An automatic vehicle location (AVL) 
system. 

Option A added about 1.3% to the con- 
tract price with options B and C adding 
3.9% and 8.4%, respectively. Option A 
was originally conceived to provide flex- 
ibility in adding channel capacity, given 
the lack of 800MHz frequencies. FOMA 
technology was not authorized in the fre- 
quency band assigned to utilities. Consid- 
eration of future consolidation with Kan- 
sas City, KS, government agencies would 
supply some additional channels, For 
these reasons, this option was discarded, 

The price for options B and C was too 
high. Subsequently, these options were 
also eliminated. 

In 1995, contracts were awarded to 
Motorola for the 800MHz Smartnet 
trunked radio system, Haris Farinon for 
the microwave system and J.E. Dunn for 
the construction. 
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Successful acceptance of the fixed radio 
portion of the trunked radio system was 


completed in February 1996. Rollout of 


mobile and desk sets was completed in six 
weeks ending in July 1996. 

Installation of mobile and portable 
radios required coordination between many 
elements of the BPU. Vehicles were moved 
by BPU personnel, because of liability con- 
siderations, to the designated area for ra- 
dio installation. Old radios were removed 


and returned to the BPU radio shop. Train- 
ing of affected crews was required the fol- 
lowing workday to assure continued effec- 
tive communications and operations. This 
coordination was established through the 
development of a detailed schedule by 
Motorola, which listed every vehicle and 
the date work was to be accomplished, 


In-service training 
A “train the trainer” concept was also 


Ask about 
new intrinsically 
safe batteries! 


Name Brand Quality. Value priced. 


JBRO Batlenes, nc. 1938-A University Lane Lisle, Ik 60532 © 63964-9358 Order Entry B00'323-3779 Onder Evetry Fax: 800/237-6495 
YBRO Batteries S.WW. 25700 1-45 North #111 Spring. TX 77386 « 713/967-9393 Order Entry: B00/245-1138 Croer Entry Fax: 800/236-7547 Mexico Only. BOER4.4079 
VISIT US AT OUR WEBSITE HTTP:\\WWW.JBRO.COM 


ULTIMATE 


TRIP. 


When you need power, demand 
JBRO land mobile batteries, 
with the industry's highest power 
ratings. JBRO batteries are built to 
OEM specifications, without the 
OEM price tag, so you get 
dependable, cost-effective 
performance every time! Then 
maximize NiCd and NiMH battery 
productivity with Telepower* 
Conditioner/Analyzers, the finest 
battery maintenance systems 
available. Call today for free 


a 
v 


1-800-8-BATTERY 


Circle (9) on Fast Fact Card 


Mobile Radio Technology June 1997 


Rack equipment being readied at the 110th and 
State base site. The total system for all three 
base sites uses 21 Qunatar repeaters. 


established, A small group of individuals 
from each functional entity of the utility 
was trained on the equipment. This group 
in turn trained each of the individuals with 
new radios, 

Information was disseminated through 
a newsletter, The Radiogram. to all man- 
agers, supervisors and the cadre. The 
newsletter was kept simple, addressing 
one topic with each issue. The first issues 
described the system, how it worked and 
why it was required. Subsequent issues 
published the rollout schedule for each 
section, Positive feedback was received 
from managers in that “At least we know 
what is going on.” 


Talking the talk, walking the walk 

The radio system has operated success- 
fully. [t received its first real trial by fire 
on Oct. 22, 1996, when the Kansas City 
area was hit with a freak, early snowstorm 
that dumped six inches of wet snow on 
trees still bearing fall leaves. Widespread 
loss of tree limbs and subsequent disrup- 
uion of power lines caused a temporary 
loss of service to an estimated 20,000 
customers. We achieved as high as 50% 
loading of our radio system, with almost 
no busy periods during the seven-day ef- 
fort it required to return the electrical grid 
to normal. 

Thank goodness for that telephone call 


from John Berry! 
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Solar power for remote 
communication systems 


Gather the data needed to make business decisions on employment of solar power 
systems at remote Sites. 


By Donald FE. Kochler 


Articles in MRT (1) have made a good case for powering 
remote sites with solar energy, bul most communication busi- 
ness owners still ask, “Is it for me?" Because of recent ad- 
vances in both solar panel and battery efficiencies, “alternate 
energy” power is increasingly the better option for those re- 
mote sites not served by reliable commercial power systems. 
As environmental restrictions tighten, fuel-powered systems 
will become even more costly. 


To find average daily insolation for a specific remote 
site, try these formulae: 


Daily Aver = Sea) [Ro sin b sino + cosdcos hy |, 
tt 


or, expressed in a slightly different manner: 


Daily Aver = Sod) [ho sin sin 8 + cos pcos O(/y )I, 
Tw 


where 


a l-¢? 


d 1+ecosv 

Find the angle of declination with 

6 = 09 sin8, or expressed as 6 = Go sin(8, ) 
where 6, is obliquity 


Terms: 

So is the solar constant, 1,367Wm? 

o = angle of declination 

o = latitude 

ho = hour angle at sunset (Consult a nautical almanac to 
find Ag for any given day at a specific latitude.) 

e = eccentricity 

y 6a — A (angle from perihelion), as in 
v = Ba — (Oa)perinetion 


This article discusses building an energy budget and ways to 
calculate, with reasonable accuracy, the total solar insolation 
available at your site. Major system components are briefly dis- 
cussed and a list of information and supply sources is provided. 


Power budget 

Creating a communications system power budget is an ex- 
ercise in detail. If you choose to use an engineered or turnkey 
system, budget information is still required by the contractor 
that builds the solar system. The time you invest in preparing 
the power budget document is money saved in consultant fees. 
The power budget, in its simplest form, records the amount of 
energy used (in watts) by your communications system com- 
ponents. If the technica] data provided with your equipment 
seems fuzzy, the component chassis usually has a label that 
lists the power consumed. 

In extreme cases, such as with used or surplus equipment, 
I have taken the fuse value and the voltage rating and calcu- 
lated a wattage for the unit. While this is sloppy at best, it does 
give you a figure to work with on your power budget calcula- 
tions. Take the time to calculate the use time of transmitters 
vs. receivers and the difference in power consumed. 

If the bulk of the remote site equipment will be powered by 
alternating current, do not forget to add u percentage to account 
for conversion loss within an inverter system. Even modern in- 
verter systems may suffer as much as a 10% conversion loss. In 
the case of dc-only systems, allow for at least 5% loss, including 
inefficiencies in cables. Do not forget to include energy used for 
lights, fans, test equipment and any sanitation devices. Now, even 
with all of that that data recorded, we are not quite finished yet. 

This data now must be expressed in watt-hours. Quite simply, 
it is a question of “How many watts did your equipment use, and 
for how many hours did your equipment operate?” For example, 
if you run a 1OOW light bulb for a full day, you have used 2,400 
watt-hours. This is where billing records become invaluable in 
determining the actual amount of power consumed. 

It is possible to build a solar power system and add addi- 
tional panels and batteries if your original calculations were 
off a bit. In real life, this may be the less expensive alterna- 
tive to buying too much in the beginning. You can find sample 
work sheets for this power budget process at wivw.sunelco.com/ 
home.hunl, one of many excellent solar information “pages” 
on the World Wide Web. Other companies listed offer soft- 
ware, both IBM- and MacIntosh-compatible, to perform these 
chores. Once you have determined the total watt-hours used by 


Kochler teaches at the University of Alaska, Anchorage. 
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your equipment, you can begin to calcu- 
late the solar insolation of your site. 
Solar insolation is a measure of the 
amount of usable solar energy falling on 
your site. In theory, this is 1,367Wm?. 
This theoretical value is not obtainable 
for most of the world, because potential 
energy available is affected by latitude, 
angle of declination, eccentricity. oblig- 
uity, apparent seasonal movement of the 


sidebar on page 18 if you are a rocket 
scientist and want to do the math.) 
Latitude and total hours of sunlight are 
the real factors to worry about. Altitude 
has more to do with weather than solar 
gain. Your latitude can be obtained at a 
local airport or, in the United States. to- 
pographical maps usually show latitude. 
For really remote sites, a hand-held Glo- 
bal Positioning System (GPS) unit will 


sun and most of all, weather. (See the 
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provide acceptable accuracy in determin- 


ing latitude. Cross-reference the latitude 
figures with a naval or aeronautical alma- 
nac to derive the mean hours of daylight, 
winter and summer. 

If your library doesn't have these refer- 
ence materials, check with your local air- 
port. The flight controllers or fixed base 
operator should be able to give local sun- 
rise and sunset times for December 21 
and June 21, the shortest and longest days 
of the year, respectfully. Weather, and 
resultant cloudy days vary widely, so its 
best to check with your regional weather 
forecast center for the percentage of 
cloudy days in your region. 

With these figures (total power budget 
in watt-hours, solar insolation for your 
site and the percentage of cloudy days) in 
hand, you are ready to size the system 
you need to power your equipment. Panel 
size (in watts) % available solar energy 
should more than equal your calculated 
power budget. For example, a SOW panel, 
used on a sunny, summer day may yield 
as much as 500 watt-hours. Be sure to add 
a percentage lo account for cloudy days 
where panel output is low or reduced due 
to loss of sunlight. 


Equipment selection 

The type of components you choose 
will determine the real cost of power to 
your site. A basic system comprises a 
solar panel, a controller (regulator) and a 
battery to store the collected energy. More 
complex systems have multiple battery 
banks, smart controllers, inverters, and 
even tracking mounts to maximize the 
energy collected per panel. Each of these 
components plays an important role in the 
final system cost. 

Sites located within 50° north or south 
of the equator, with generally sunny 
weather, can use fixed panel arrays, which 
allow for a seasonal “tilt” factor. Some site 
owners | have worked with have elected to 
use tracking mounts for their panels. These 
motonzed frames move during the day and 
point the panels toward the sun for maxi- 
mum power collection. This is an impor- 
tant consideration if your site has limited 
space. The down side to this efficiency is 
the increased maintenance workload and 
the potential for wind or storm damage. 

Speaking of damage, the panels you 
purchase should contain “bridging di- 
odes” which allow the panel to produce 
electricity even if damaged or shadowed. 
This is an important consideration if your 
site 1s subject to storms or vandalism. 

Controllers or regulators are required 
on all but the most basic of systems. Do 
not leave an unattended solar panel con- 
nected to a battery! Controllers act to 
regulate the voltage and current fed into 
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Jungle Out There 


It’s a jungle out there. CommScope understands. That's 
why we've introduced Cell Reach — an installer-friendly, 
high-performance cable that minimizes EMI, enhances 
signal integrity and eliminates intermodulation concerns. 


Cell Reach is designed with a patented, triple-bonded 
construction. The high-strength, closed micro-cell foam 
dielectric eliminates water migration, while providing 


superior electrical properties. And it’s smooth-wall copper 


shield provides the lowest VSWR. 


We know it’s tough to survive. But CommScope can help. 


Call us today at 888 CELL REACH for more information about 


Cell Reach transmission systems, 
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Cell Reach™ 


A true broadband, digital-ready cable specifically 
designed for wireless transmission systems. 
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HIGH Q FILTERS 


NOTCH AND BANDPASS 


® Low loss 

¢ Broad frequency range 
30-950 MHz 

* Single, double & triple cavities 
for spot or wider band 
attenuation 

¢ Excellent power 
handling & 
temperature stability 

¢ Field tunable 


For more information, 
request our data sheets 
for HIGH Q FILTERS. 


MES 


MICROWAVE FILTER COMPANY 
6743 KINNE STREET 

EAST SYRACUSE, NY 13057 

800-448-1666 * 315-437-3953 

FAX: 315-463-1467 
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Suppliers and solar-related web sites: 

@ Applied Power, 1210 Homann Drive, 
SE, Lacy, WA 98503, 360-438-2110 

@ Direct Power and Wind, 3455 A 
Princeton, NE, Albuquerque, NM, 87107- 
2027, 505-889-3585, ditppowdd @indirect.com 

@ Photocomm, 7681 E. Gary Road, 
Scottsdale, AZ 85260-3469, 800-223-9580, 
72731.1235@compuserve.com 

@ SES Solar Electric Specialties, P.O. 
Box 537, Willits, CA 95490-0537, 800-344- 
2003, www.solarelectric.com 

@ Siemens Solar Industries, 4650 Adohr 
Lane, Camarillo, CA 93012, 805-482-6800, 
www, solarpv.com 

@ hitp://syssrv9.nrel.gov/ National Re- 
newable Energy Lab (basic information) 

@ www.alt-energy.com/aeetoc.htm 
(worksheets and more information) 

B www.aral.com/enrenew.htm (the 
mother of all solar link pages!) 

@ www.suneico.com/home.html (work- 
sheets, new and used equipment) 

@ And visit the Jade Mountain site, 
www.jademountain,com/index.htm, for fun, If 
for no other reason. Their catalog seems to 
list everything from solar panels (new and 
used) to kerosene powered refrigerators to 
LED arrays that save energy. 


your battery bank. This same controller 
can switch between battery banks, pro- 
vide equalization voltages and, if the bat- 
tery bank is “full,” divert power to an 
alternate load, such as a resistive heater. 
Some “smart” controllers will track bat- 
tery bank energy input and output. En- 
ergy flow and rate information ts valu- 
able for maintaining the long-term health 
of your system. Advanced controllers will 
send this energy information back to your 
office via a telephone line, radio link or 
SCADA system as part of your overall 
site environmental monitoring. 

Flooded-cell, lead-acid batteries gener- 
ally represent the best value for storage 
capacity, ease of maintenance, useful life 
and size. Smaller installations, or those 
with extremely cold climates, will usu- 
ally require a different battery type. Any 
flooded-cell, lead-acid battery will gener- 
ate hydrogen gas as a byproduct of normal 
charging and the equalization process. 
Venting of this explosive gas is essential 
and required by the National Electric Code, 
OSHA and the National Building Code. A 
sealed, acid-proof container with outside 
venting will not only meet code require- 
ments, but it will keep corrosive gasses 
away from equipment. If you are planning 
to perform the installation of a solar sys- 
tem yourself, contact a battery professional 
in your area prior to any purchase. 


Reference 
1. “Powering the New Wave of Wireless Net- 
works,” N.E. Stevens, Mobile Radio Technat- 


ogy, April, 1996 


XPLORER TEST RECEIVER 

For radio quick checks the Xplorer is the unit of choice, no special settings required. Just key your radio und automatically mea- 
sure the frequency, signal strength, numerical deviation, demodulate the audio, or decode CTCSS, DCS, and DTMP, The Xplorer 
is a high speed, self tuning, ncurfield test receiver with coverage from 30MHz-2GHz tn less than one second 
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Cub, M1, & 3000A+ HANDI-COUNTERS 
Whether you are testing, calibrating, or aligning. you need a good quality frequency counter, Optoelectronics, the Leader 
in Frequency Counters, continues its tradition of engineering the highest quality test equipment. Whatever your applica- 
ton may be, Optoelectronics has a counter for you 

Patented Digital Auto Filter and Digital Auto Capture 

*10 digit LCD displays (9digits on the Cub) 

*10MHz stability, +/-lppm accuracy 

+<I mV sensitivity, (elon on Cub) 3000A+ M1 cub 
+16 Segment signal strength bargraph on models 3000A+ and M1 US, Patent No, 5,471,402 
*Backlighting on models 3000A+ and MI Antennas shown are aptionat 
«Standard BNC connector, and full metal casing 

*All units supplied with NiCad batteries and external power supply 


For detailed specifications for each unit contact an Optoelectronics sales representative today. 
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DC442_ CTCSS, DCS, DIMF DECODER 

The DC442 instuntly decodes CTCSS, DCS, and DTMF, The DC442 has the competition beat with its All Mode Decode function, 
which switches between decoding functions automatically. Now with built-in RS232 and CI-5 receiver compatibility the DC442 
becomes the ultimate instrument for PC decoding applications. 
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8040 MULTIFUNCTION FREQUENCY COUNTER 


The 8040 bench top frequency counter is a full coverage 10Hz - 3GHz with functions that include: 
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Paging infrastructure: 
differentiating services 


Primary considerations of paging providers are protecting capital investment, 
allowing for incorporation of new technologies and ensuring system redundancy. 


By D.A. Keckler 


Radio paging'’s odyssey has taken it 
from 1950s simplicity through the devel- 
opment of wide-area networks in the 
1960s to the establishment of satellite sys- 
tems and the current mix of protocols and 
diverse applications. The current avail- 
ability of, and demand for, multiple serv- 
ices places the paging providers in a po- 
sition of requiring infrastructure that will 
help reduce churn, manage subscribers, 
increase revenue and differentiate that 
provider from competitors. 


HOST COMPUTER 
AND 
PAGING TERMINAL 


DIRECT-INWARD-DIAL 
TRUNK LINE 


| —— \ ORIGINAL 
ww wes PAGE 
SOURCE 


Infrastructure for providers has gradu- 
ated from the original model (call input to 
system control to transmitter to pager), to 
broadly based services accommodating 
monitoring and remote control. in-build- 
ing coverage and multiple base sites, as 
shown in Figure | below. 

New coding systems added tones to in- 
crease address capacity. Simple alert 
paging was succeeded by tone-plus voice 
and both numeric and alphanumeric 
display. 

Although alphanumeric is the most rap- 
idly growing segment of radio paging, 


RF LINK TO BASE STATIONS \{/ 


PAGING PROVIDER CONTROL SITE 
POWER 
AMPLIFIER 


PAGING 
TERMINAL 


HOST COMPUTER 


TRANSMITTER 


many providers need to accommodate all 
these formats, 

The availability of new frequencies is 
changing the type of equipment used as 
well, with narrowband PCS spectrum being 
targeted for two-way paging, and speech 
recognition software entering the market. 

The ability to handle multiple proto- 
cols is requisite. The many analog and 
digital protocols include two-tone, Reach, 
DTMBF, HSC, 5/6-tone, POCSAG, NEC 
and Golay. Golay is still expected to have 


Keckler is Features Editor, 


TRANSMITTER 
CONTROLLER 


POWER 
AMPLIFIER 


BUILDING OR 
DEAD ZONE 


Figure 1, Typical contemporary paging with differentiated services. (Schematic based on original designs created by Eagle Telecom.) 
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The world turns to Kenwood for 
fifty years of engineering 
excellence, and the best in 
conventional and trunked mobile 
and portable radios. Used by 
public safety, government, 
business and industry throughout 
the US., Kenwood radios are 
built to demanding standards for 
dependable performance. 


Your local Kenwood dealer 

can introduce you to the 

full line of Kenwood portables, 
mobiles, base stations, repeaters 
and accessories, as well as 
complete systems solutions. 
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several years of life. and POCSAG will 
probably be around for at least another 
decade. New digital protocols, like 
Motorola's Flex, designed to provide 
greater error immunity and higher data 
rates, are being rapidly adopted. 

Some manufacturers are promoting 
open architecture platforms. Wayne 
Morris, general manager of TGA Sys- 
tems, Norcross, GA. said recently that 
primary considerations of paging provid- 


ers are protecting capital equipment in- 
vestment, allowing for incorporation of 
new technologies and ensuring system 
redundancy. 

The following is a synopsis of infra- 
structure advances currently available in 
the market. 


Terminals and transmitters 
Paging terminals are available for both 
analog trunk and digital (Tl or E1) trunk 
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Pon-Asian Sale Office: 
§5-2992597 
Fox: 65-2998509 
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groups. Incorporated databases list details 
of pager type, current status and capcode 
and channel information. Voice proces- 
sors are now available to store voice 
messages for user retrieval. Digital pag- 
ing network analyzers monitor paging 
channels and can display the paging for- 
mat, the frequency under observation, the 
total pages by format and elapsed time 
between batches. 

Some VHF paging transmitters feature 
adjustable power, intelligent communica- 
tions controllers to detect analog/digital 
mode, signal processor modules and VHF 
modulators and exciters to provide stabil- 
ity and frequency agility. 

High-speed UHF paging transmitters, 
with power options as high as 500W, are 
available to support all existing protocols, 
including Flex. When coupled with a con- 
troller, the transmitters can be upgraded 
remotely using a network manager, reduc- 
ing the time and cost of site visits. 


Modular and small systems 

Modular paging systems allow flexibil- 
ity in configuration. Transmitter, receiver 
and monitor modules can be set up in 
rack-mount or panel-mount configura- 
tions. Manufacturers can also supply com- 
pletely assembled paging stations with 
power supply and other options combined 
in a single cabinet. Transmitters can be 
programmed by a PC for as many as 128 
frequencies. 

Terminals specifically designed for 
small and medium size in-house paging 
systems (about 1,000 subscribers) can be 
used as plug-in modules to an existing 
PC. This allows both tone-only and nu- 
meric pages to be sent with a telephone 
interface or alphanumeric pages to be sent 
directly from the keyboard, or from remote 
terminals using an IXO input protocol. 


Amplifiers 

A unidirectional amplifier allows ex- 
tension of coverage into areas where RF 
penetration is difficult. Channelization of 
the amplifier allows for high selectivity, 
which enables it to ignore other paging 
services in the same area. Units can also 
selectively amplify multiple 900MHz fre- 
quencies. Some models offer individual 
gain adjustment for each channel for con- 
tinuous control. 


Directors 

To increase centralization of network 
architecture, high-capacity directors can 
be added to RF control systems, Capable 
of supporting from 350,000 to millions of 
subscribers on a single system, directors 
have high-capacity CPUs in a multipro- 
cessor design that simplifies and upgrades 
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aS an operator's subscriber base grows. 
Migration to higher-capacity CPUs al- 
lows the Ethernet speed to be increased 
to 100Mb per second. By enhancing ex- 
isting directors, paging operators can 
consolidate equipment resources and 
minimize costs. 


Expanders 
Alphanumeric paging port expanders 
offer higher baud rates and enhancements 


EDX Sig 


to equipment. TDD access features are 
now available, which make a system 
ADA-compliant without additional lines 
or modems. Modem cards can be obtained 
in 2,400bps and 14.400bps versions. 


Controllers 

TNPP network controllers allow exten- 
sion of coverage on a regional or nation- 
wide basis. Statistics computers can be 
added to the controllers to allow customer 
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use information to be collected for sub- 
scriber management purposes such as 
reseller billing. 

Multipurpose communications control- 
lers use computer and digital signal pro- 
cessing technology. Windows-based 
GUIs, a larger system disk and memory 
storage for user databases and voice files 
can be included. Users can access voice 
mail and paging subsystems with a single 
phone call. Users can also define their 
own access preference, message notifica- 
tion schedule, greeting messages and 
mailbox tree, Controller systems can be 
expanded from four trunks to 128 trunks 
to accommodate operator expansion. 


Encoders 

Pager testers, or universal paging en- 
coders, allow accurate measurement of 
pager receiver sensitivity. Line filters on 
inputs and outpuls serve to prevent EMI 
in both directions. 

When incorporated into a computer- 
based system, paging encoders can ac- 
commodate capcode increment/decre- 
ment, one-key configuration change and 
preprogrammed canned messages. Repeat 
modes, test mode and over-the-air pro- 
gramming are available on some com- 
puter-based encoders. 


Gateways 

Applications gateways allow the con- 
nection of wireless networks to the [nter- 
net, This allows new two-way paging 
applications such as multistage email 
transmission with multiple response ca- 
pabilities. Services such as World Wide 
Web messaging allow paging operators 
another way to differentiate themselves 
in their market, 


Load management modules 

The increase in paging subscribers and 
differentiation of services, such as Inter- 
net gateways and automatic alarming, has 
created a market for products aimed at 
load management, Sentries, which can be 
added to messaging gateways, monitor 
incoming traffic to prevent overloading 
and system abuse. The sentries can iden- 
tify and control traffic trends, abrupt 
changes in calling patterns, excessive 
message length and unusual leaps in vol- 
ume from a single source or to a specific 
subscriber. Bottlenecks in traffic can be 
prevented by flagging messages for ad- 
ministrator intervention, trickling out 
messages, segmenting transmissions or 
deferring traffic to off-peak periods. 

For a discussion of testing and moni- 
toring paging infrastructure, see the fea- 
ture on remote control on page 30, 
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Remote control: The sentry 
that never sleeps 


Downtime, costly maintenance and emergencies can be limited with the use of the 
right remote control and monitoring equipment. 


By the MRT stalf 


Even before Tom Sawyer found a way 
to remotely whitewash Aunt Polly's 
fence. people have looked for ways to 
avoid expending labor and to expedite 
preblem solving. The combination of 
wireless communications and DTMF tone 
signaling has led to systems that reduce 
labor and maintenance costs. speed noti- 
fication of problems and increase mainte- 
nance efficiency. 

Remote systems perform both active 
tasks, such as base station and repeater con- 
trol, and passive tasks such as data acquisi- 
tion and situation monitoring. The remote 
control marketplace offers a variety of ap- 
plications for mobile communications, 


Tone remotes 

Tone remote controls are usually desk- 
Lop instruments with a DTMF keypad and 
handset resembling a telephone. Systems 
are generally dedicated to a specific make 
of base station. Units can control one to 
four base stations or repeaters from a 
single instrument. Frequently used by dis- 
patchers, most contemporary units have 
liquid crystal displays for numeric and al- 
phanumeric characters. The use of text 
aliases programmed into the LCD elimi- 
nates operator confusion and simplifies 
training, 

Other information provided can include 
frequency selections (for at least cight fre- 
quencies) and pager capcodes. Remotes 
can be equipped with a built-in paging 
encoder and a database. This allows two- 
tone, five-tone, DI'MF and alert paging. 
The database provides name verification 
of the paging selection, allows users to 
scroll through preprogrammed pager 
codes and names, and provides the option 
for stack paging of multiple users. Pro- 
grammable soft key functions. display 
text, guard tones and function tones can 
be defined in the field. 


Digital signal processing (DSP) re- 
moves disruptive chirps or function tones, 
allowing users to speak immediately with- 
out waiting for tones or key-up delays. 
Parallel status indication features allow 
the remote to reflect the true status of the 
base station, regardless of how many par- 
allel remotes are tied to the base station. 
When the base station status is changed, 
the change can be displayed on all paral- 
lel remotes. Configuration programming 
can also be cloned from one remote to 
another or to all remotes on the system. 


Remote systems perform 
both active tasks, such as 
base station and repeater 
control, and passive tasks 
such as data acquisiton 
and situation monitoring. 


Optional features on tone remotes include 
intercom, privacy and = supervisor 
takeover. 


Multiple applications 

Remote systems can be used for fixed 
data, mobile dispatch. automatic vehicle 
location (AVL) and credit card verifica- 
tion in remote locations. The central com- 
ponent is a remote network processor, 
which is positioned between a company’s 
host computer and the radio infrastruc- 
ture. Other components are mobile data 
controllers, which attach to a remote ra- 
dio or mobile computing device and func- 
tion as a radio modem. 

Such remote control devices allow 
ulilities to remotely control critical func- 
tions via their paging infrastructure. For 


example, an electrical utility can control 
its capacitor banks through four control 
channels. Motor-driven switches can be 
controlled by using a simple two-channel 
controller. Limit timers. lockout timers 
and even voltage sensors with set periods 
of lockout can be programmed to activate 
when adverse conditions are sensed. LCD 
counters can track the number of activa- 
tions or aborts requested by the control 
center or implemented by the remote’s 
own internal microprocessor. Controls 
such as this usually have non-volatile 
memory backup for storing system con- 
figuration and can retain data for years, 
Timers can be configured for more than 
100 hours of duty, and counters can count 
as many as 999,999 cycles, 


AMR 

Another remote primarily affecting 
utilities is automated meter reading. A 
network of remotes can offer options such 
us daily peak and off-peak billing by 
means of real-time meter reading and 
cycled readings. Customer service can 
also be disconnected remotely from the 
main office instead of dispatching a field 
technician. Power outages and attempts 
to tamper with service can be spotted in- 
stantly, allowing utilities a head start on 
restoring service. 


SCADA 

Supervisory control and data acquisi- 
tion (SCADA) systems generally include 
a radio transceiver, RS-232 modem inter- 
face and a digital and analog I/O board. 
The number of available inputs varies 
among manufacturers, but most systems 
provide both analog and digital inputs as 
well as contact closure output lines. The 
common speed for modems is 9,600bps. 
Internal memorics can hold as many as 64 
programmed RF channels. Available fea- 
tures include error detection and compat- 
ibility with Microsoft Windows for 
logging sile activity to standard database 
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This is a haystack. 


And this is the smartest way to find it. 


Geotek's Automatic Vehicle Location (AVL) is a revolutionary new data application that 
allows you to find your vehicles anywhere, any time. AVL gives you total control with real- 
time information and vehicle location data displayed right on your office computer. All of 
which means you can assign jobs closest to your customers. Cut 
employee downtime. And provide customers with accurate arrival times. GEOT 

To learn more about Geotek’'s array of innovative voice and data 
solutions, do what smart fleet managers have already done, call 1-888-39-FLEET. 
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files. SCADA modules generally consume 
litle power, as low as 80pA at 12Vdc. 
and they can operate on one-way or two- 
way radio systems. 


Testing, monitoring and alarming 
Automatic monitoring is superseding 
the practice of constant human monitor- 
ing of services such as a paging system. 
Remote-controlled switches allow a pro- 
vider to avoid system-wide failures be- 
cause of a failed control link or paging 
transmitter. The switches send test mes- 
sages over the network at regular inter- 
vals for automatic decoding by an auto- 
matic monitor connected to an alarm. Both 
alphanumeric und numeric POCSAG mes- 
sages can be monitored in this fashion. 
Paging system testers can also dial a 
paging terminal at predetermined inter- 
vals lo activate a pager connected to the 
test system. The tester detects when the 
pager receives the signal and resets its 
interval timer until the next page. If the 
page is not delivered within the specified 
time, the tester automatically sends a 
message to the phones or pagers of appro- 
priate personnel to indicate the need for 
system maintenance. Some systems allow 


for the maintenance personnel to use 

DTMF tones to acknowledge the error 

notification or deactivate the alarm. 
Remote monitors that check contact 


Some monitors provide for 
as many as 240 alarm 
conditions of all types, 

including ac or dc power 

levels, SWR, insertion loss, 
temperature, intrusion, fire 
alarm, tower light status, 
RF power, battery 
voltages, current drain, 
and shelter environmental 
conditions. 


closures also use paging services to for- 
ward notification of alarms or situations. 
Systems are available for either alphanu- 


meric or numeric pagers, and features 
such as automatic redial and backup pager 
numbers are available. Control points and 
other functions can be operated from a 
DTMF phone. Remotes can also provide 
dial-up control for small alarm networks. 

Several formats for notification are 
available. Remote monitoring paging sys- 
tems can be designed to page specific in- 
dividuals or groups with preprogrammed 
alphanumeric alarm messages. Some pag- 
ing alarm systems send a text message 
fully describing the nature and location of 
the alarm condition. Systems can be as 
basic as two contact closure points or pro- 
vide as many as 48 closure points. Inter- 
nal dial-up modems can be provided to 
send notifications via a wide-area paging 
service. For campus situations where the 
party to be notified is physically proxi- 
mate, optional small transmitters, typi- 
cally 4W or 5W, are available for local 
paging. 

Some monitors provide for as many as 
240 alarm conditions of all types, includ- 
ing ac or de power levels, SWR, insertion 
loss, temperature, intrusion, fire alarm, 
tower light status. RF power, battery volt- 
ages, current drain, and shelter environ- 


Proven multistrike performance from Andrew takes the fear out of system failure 


Ligntning? 


number of strikes. 


IM performance 


Many popular surge protection 
devices become suspect after 

a single lightning strike, putting 
your transmission system al risk. 
Only Andrew offers you reliable, 
cost effective solutions tor protecting 
your entire system against an unlimited 


Andrew lightning protection benefits: 


& 
— 
=.’ } 


wide selection of superior quality surge arrestors 


quarter wave shorting stub technology delivers true 
multistrike capability 


premium plating and high pressure contacts optimize 


For more details, call Andrew or your local Andrew Distributor today. 
1-800-255-1479 ext. 199 or 
Fax us at 1-800-349-5444 
Visit our Web Site at 
http://www.andrew.com 


ANDREW. 


In a Communicating World, 
Andrew Is Everywhere 
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In an increasingly competitive market, 
the best way to attract and keep 
customers is with high-quality service. 


Site Master from Anritsu Wiltron helps 
you improve signal quality by quickly 
tracking down subtle degradations in 
antenna equipment. Its unique FDR 
(Frequency Domain Reflectometry) 
capabilities perform both precision 
return loss sweeps and accurate distance 
to fault measurements, with more sensi- 
tivity than traditional TDR or SWR. 
Moreover, Site Master can test in 
the presence of live site interference, 
eliminating site down time. 


From 5 MHz to 3.3 GHz, Site Master 
provides accurate, repeatable measure- 
ments and easily stores antenna and 
feedline signature characteristics. 


By comparing recent measurements with 
previous data, you’ll quickly uncover 
gradual quality degradations before they 
noticeably affect your service. 


Preventive maintenance like this promotes 
efficient diagnosis - eliminating expensive 
emergency calls. Preventing equipment 

failures decreases material costs. More 
importantly, it results in higher quality 

service that will keep your subscribers 

happy and loyal. 


So if you want to keep cable and antenna 
problems from ever reaching your 
customers, call us at 1-800-230-2972. 


/inritsu 
wwwanritsuwittron.com WHIIEFON 


Site Master Helps You Find Signal Quality 
Problems Before Your Customers Do. 


United States: (800) 230-2972, Canada: (613) 828-4090, Europe: 44 (1582) 418853, Japan: (03) 3444-1111, Asia-Pacific: 81 (3) 3440-2770, South America: 55-21-286-9141, Singapore; 011-65-2265206 


Come visit us at Booth #457 at the MTT-S show in Denver, June 10 - 12! 
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mental conditions. Alarms can be moni- 
tored, announced and acknowledged over 
telephone lines, mobile radio systems, al- 
phanumeric pagers, RS-232 ports and 
cellular telephones. Systems are even 
available with internal microphones, com- 
plete with a built-in compression filter, 
for remote monitoring of site audio 
Some of the most recent monitor prod- 
ucts introduced can compare measured 
data against operator-selected alarm limit 


and perform a predetermined action on 
site using relay contact closures. Alerts 
can be sent via wireline PSTN with data 
reports and can be tagged for one to four 
recipients. Modular. expandable systems 
have been designed for trunked radio sys- 
tems, conventional radio. paging, cellu- 
lar, IMTS. mobile radio dispatch and 
aviation. With an expansion slave unit, 
some models can be expanded to handle 
as many as 64 transmitters or antennas, 


N.F. Gain Comp. Device 


Aecelve only Freq. Ranges (MHz) (dB) (dB) (dBm) Type Price 
P3OVD, P35VD, P40VD, P45VD 30-35, 36-40, 40-45, 45-50 <1.3 16 0 DGFET $ 44,96 
P30VDG, P35VDG, P40VDG, P45VDG = 30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <1.5 15 0 OGFET $ 44.95 
P150VDA, PIGOVDA, P170VDA 150-160, 160-170, 170-180 <1.1 15 0 OGFET $ 56.95 
P150VDG, P160VDG, P170VDG 150-160, 160-170, 170-180 <05 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <18 15 -—20 Bipolar $ 49.95 
P450VDA, P460VDA 450-460, 460-470 <12 16 -20 Bipolar $ 7495 
P450VDG, P460VDG 450-460, 460-470 <05 16 +12 GaAsFET $109.95 
P800VDG, P830V0G, P860VDG 800-830, 830-660, 860-890 <06 19 +12 GaAsFET $119.95 
Inline (rf switched) 

SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <1.4 15 0 DGFET $ 74.95 
SP30VDG, SP35VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <16 15 0 DGFET $ 74.95 
SPISOVDA, SP160VDA, SP170VDA 160-160, 160-170, 170-180 <1.2 15 0 DGFET $ 86.95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <055 16 +12 GaAsFET $139.95 


Every preamplifier Is precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transcelvers) and handle 25 watts transmitter power. Mount inline preamplifiers between transcelver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 « Burlington, CT 06013 ¢ 860-485-0310 


Mobile Radio Technology 


commercial and special preamplifiers available in the 
1-1000 MHz range. Please include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Air mali to foreign 
countries add 10%. Order your ARR RX only or inline 
preamplifier today and start hearing like never before! 


em 
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Some new models offer virtually instan- 
taneous processing of input channels at 
intervals of every quarter of a second, 


ao 


The following are manufactur- 
ers of remote contro] and moni- 
toring equipment of the types 
mentioned in this article. For a 
comprehensive list, refer to the 
December Buyers’ Guide issue of 
MRT. 

Barnett Engineering, 7710 Sth 
St.. S.E., #215, T2H 2L9, Calgary, 
Alberta, Canada, 403-255-9544, 
barnetlb @ cadvision.com. 

BayTech, 200 N. 2nd St., Bay 
St. Louis, MS 39520-4536, 403- 
933-5393. 

CPI Communications, 1186 
Commerce St., Richardson, TX 
75081-2307, 972-437-5320. 

Decibel Products Division of 
Allen Telecom Group, 8635 
Stemmons Freeway, Dallas, TX 
75356-9610, 214-631-0310, 


www.allentele.com. 

DPS, 4922 E. Yale Ave., Fresno, 
CA 93727-1517, 209-454-1688. 

Eagle Telecom International, 
910 Gemini St., Houston, TX 
77058, 713-280-0488. 

IDA, 1345 Main Ave., Fargo, 


ND 58103-1631, 701-280-1122, ida 
1995 @aol.com. 

Midian Electronics, 2302 E. 
22nd St., Tucson, AZ 85713-2000, 
520-884-7981, langp@midelec.com. 

Padcom, 2045 City Line Road, 
Bethlehem, PA 18017, 610-882- 
9940, 

PageTap, 8200 E. Pacific Place 
#204, Denver, CO 80231-3212, 
303-337-4811. 

RF Industries, 7610 Miramar 
Road, San Diego, CA 92126-4202, 
619-549-6340, 102061.2261@ 
compuserve.com. 

SynetCom Digital, 1426 Avia- 
tion Blvd. #203, Redondo Beach, 
CA 90278-4062, 310-379-2000. 

Utility Network Services, P.O. 
Box 850461, Richardson, TX 
75085-0461, 214-234-5935. 

Visiplex, 1141-G Lake Cook 
Road, Deerfield, IL 60015-5235, 
847-405-0771. 

Zetron, P.O. Box 97004, 
Redmond, WA 98073-9704, 206- 
820-6363, www.zefron.com. 


PolyPhaser Corporation 

designs quality lightning protection 

and grounding solution products to 

safeguard today’s sophisticated 

communications equipment. f 

Setting the standards r . 

for the lightning jes 

protection industry, & Sol 
PolyPhaser believes in | 

providing products which 

far exceed customer requirements. 

Contact PolyPhaser today 

for information about their 

more than 2,500 models 

of protectors for coax, 

twisted pair and power. 

Also, ask about their new line of 


microwave filter products. 


www.polyphaser.com 

e-mail: info@polyphaser.com 

2225 Park Place / RO. Box 9000 
Minden, NV 89423-9000 U.S.A. 

Toll Free: 800.325.7170 

Tel: 702.782.2511 Fax: 702.782.4476 
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Product/services showcase 


The following pages 
contain mobile radio, 
paging and cellular 
products and services 
of advertisers in this 
issue. Information is 
provided by the adver- 
tisers. For more infor- 
mation on these prod- 
ucts, circle the corre- 
sponding Fast Fact 
number found on the 
card on page 85. Also, 
refer to the Advertiser 
Index on page 84 for 
the page reference to 
the company’s 
advertisement. 


Console System 


DSPatch 32 from Avtec was de- 
veloped to provide the small system 
user with the same features as 
larger systems in a smaller, afford- 
able platform. Thirty-two ports are 
available to be assigned as operator 
workstations or lines. The system 
supports radio, telephone, inter- 
com, multiformat paging and 
autodials, 

Circle (303) on Fast Fact Card 


Wireless communications 
service monitor 


Hutton Communications is an 
authorized stocking distributor for IFR. 
The COM 120B is an advanced wire- 
less communications service monitor 
providing lightning-fast operation. 
800-442-3811; Fax 972-239-5264 
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BVS Gator transmitters 


The BVS 

Gator trans- 

mitters from 

Berkeley 

Varitronics 

Systems are 

a cost-effective 

solution for 

measuring sig- 

nal propaga- 

tion, position- 

ing antennas, setting power levels or 

validating coverage. Features include 

FCC type acceptance; full remote con- 

trol via modem or DTMF control; built- 

in forward and reverse power meter 

and VSWR monitoring; and digitally 
controlled and regulated output. 
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Universal 
laptop 
dock 


The 8800 
series uni- 
versal 
laptop dock 
from Scien- 

tific Dimensions extends the life 
cycle of any laptop docking station ap- 
plication by supplying maximum flex- 
ibility with a fully universal, upgrade- 
able and expandable mounting sys- 
tem. The series features rugged port 
replication using “floating” pin con- 
nectivity. The system integrates a se- 
curity lock mechanism, LED power 
indicator and is supported by a heavy- 
duty locking tilt and swivel base. 
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Lightni 
block 
protector 


The Mi- 
cro Light- 
ning Block 
Protector 
from Poly- 
Phaser 
was engi- 
neered as 
a single 
broadband device for 980MHz to 
2.6GHz, meeting the customer's 
needs in the PCS and other micro- 
wave markets. It exhibits one of the 
industry’s best RF and surge perfor- 
mance in a fully weatherproof, small 
footprint. 

Circle (307) on Fast Fact Card 


Tower hardware 


Site Ad- 
vantage 
has intro- 
duced its 
new line of 
tower hard- 
ware. By 
manufac- 
turing its 
own stain- 
less-steel 

parts, the company has drastically 
reduced the cost without sacrific- 
ing quality. Products include angle 
adapters, standoffs, butterfly hang- 
ers, hardware kits. weatherproof- 
ing kits, hoisting grips and more. 

Call 516-582-4795 for a catalog. 
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SCADA, 
telemetry 
systems 


Economi- 
cal. easy-to- 
use, ULTRAc 
wireless 
SCADA and 
telemetry 
systems from 

Zetron feature PC-based centrals; 
use of existing radio systems; 
NEMA cases with battery backup; 
PLC monitor and control systems: 
PLC communication via MODBUS; 
and voice and paging alarms over 
phone or radio via SentriVoice and 
SentriDial product lines. 
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Conditioner upgrade kit 


JBro’s upgrade kit enables NiCd 
battery maintenance systems to con- 
dition and analyze NiMH batteries. 
The system uses software algorithms 
unique to NiMH battery formats. 

JBro Batteries 

800-323-3779; Fax 800-237-6435 
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Ultra-compact 
portable 


The Vertex VX-10 
portable transceiver is 
available in both VHF 
and UHF versions 
Both feature 5W of 
power. and each is 
available in a 102 
channel, 16-key ver 
sion or a 40-channel, 
two-key version. De- 
spite the small size, 

the VX-10 is commercial grade- 
designed to withstand rugged use 
and abuse typical in public safety, 
light industrial and business. The 
radio has been tested to applicable 
MIL-STD 810 C/D/E parameters 
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Tower-mounted preamps 


The new TX RX Systems 423-se- 
ries compact tower 
mounted preamplifier 
features a lightweight, 
compact design ideal 
for populated tow 
ers. Designed for the 
800MHz and 900MHz 
bands, this series de 
livers superior 
intermodulation 
performance to com- 
bat today’s hostile 
RF environments. 
When cost and per 
formance count 
think 423 series 


Call 716-549-4700 
Circle (312) on Fast Fact Card 


Heavy-duty 


paging 
antenna 


The HD9-92040 
9dBd omnidirec- 
tional paging an- 
tenna from Hustler 
features a solid me- 
chanical design and 
a 2” fiberglass ra- 
dome rated for 
150mph winds, The 
920MH2-940MHz 
antenna offers out- 
standing fringe area 
performance and is 
de-grounded for 
lightning protection. 
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1997A 
Buyers’ 
Guide 


Tessco’'s 
1997A Buy- 
ers’ Guide fea 
tures seven 
sections Ccover- 
ing infrastructure products. mobile and 
portable accessories, antennas, bench 
equipment and test and maintenance 
gear—with complete specs and guar 
anteed pricing. It lists more than 
17.500 products from 262 manufac- 
turers. It's available on a complimen- 
tary basis to qualified service organiza- 
tions by calling 800-472-7373, faxing 
410-472-7575 or by visiting their 
web site http:/www.tessco,com 
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Eliminate water migration 


CommScope solves common wa- 
ter migration problems at cellular and 
PCS sites. The revolutionary design of 
the Cell Reach cable not only elimi- 
nates water migration, but also pro- 
vides broadband capabilities quar- 
anteed at 1.10:1 VSWR to 2GHaz. 
lower inventory costs and lower 
system costs. 

Call 1-888-CELL REACH (888- 
235-5732) for more information 
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Desktop control console 


The model C-6024 from Vega of- 
fers ease of use with its touchscreen 
and independent switches for line se- 
lection and insiant PTT. The micro- 
processor-based, multiline, multi- 
format. radio console handles as many 
as 24 lines. 

Circle (316) on Fast Fact Card 


Dry loads and attenuators 

New RF dry loads and attenuators 
from Bird Electronic provide pre- 
mium quality and performance at 
competitive prices: 2W-300W, con- 
servatively rated; dc~4GHz (dce- 
2.4GHz for 50W-300W models); 
SMA, N, TNC. BNC and IEC 7/16 
connector options. Call 216-248-1200 
or e-mail sales@bird-electronic.com 
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220MHz trunking radios 


The new line of 220MHz 
narrowband trunking equipment, 
which consists of mobiles. portables 
and repeaters. delivers crisp, clear 
audio and wide-area coverage. 
Based on linear modulation technol- 
ogy (LMT), the new radios from 
Midland USA offer high-speed data 
transmission. 14.4kbps @ 5kHz and 
voice capability. 


816-241-8400, ext. 1690 
Fax 816-920-1144 
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Comms system analyzer 


The Motorola R-2670 features 
windowed displays with soft key con- 
trols and dedicated test screens that 
access secure RF testing and signal 
encoding/decoding functions. The unit 
tests Motorola SmartNet, SmartZone 
and Astro trunked mobile and portable 
radios under actual signaling conditions. 

Please call 800-505-TEST 
Web site: http:/www.mot.convtest 
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Transmitter steering 
controller 


The TSAM-1 transmitter steer- 
ing controller from CTI Products 
works with existing comparators 
and receiver voting electors to steer 
eight transmitters. It includes fully 
programmable control tone genera- 
tion and CTI Products’ exclusive 
Smart-Steer algorithm. It is ex- 
pandable to 64 transmitters. 

513-595-5900 
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Cable, antenna analyzer 


Site Master is a precision analysis 
too] that measures SWR, return loss 
and distance-to-fault on both analog 
and digital RF transmission lines. The 
unit from Anritsu Wiltron has a fre- 
quency range of 25MHz-3,300MHz 
and rejects external RF interference. 
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Desktop power supplies 


Sleek, low-profile desktop power 
supplies from DuraComm measure 
194"H Xx 7"W x 7°/6"D with no top- 
vent louvers. All models weigh less 
than three pounds. The units are 
available with 1OA, 14A, 18A and 
25A, pre-set 13.8Vdc. The units are 
80% efficient. Features include MOV 
full-input ac line protection; ac/dc 
line filtering, 
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Multichannel remotes 


The Alpha 
series re- 
motes from 
CPI Com- 
munica- 
tions display 
the channel/ 
system num- 

ber, as well as allow the user to tag 
them with a 10-character name. Re- 
mote systems are available for the 
various radios from the following 
manufacturers: Motorola, Kenwood, 
Radius, E.F. Johnson and Midland 


Call 800-869-9128 for more infor- 
mation. 
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1.5GHz El radio 


The new 1.5GHz E1 radio from Mi- 
crowave Data Systems for the in- 
ternational 1.5GHz ITU band fea- 
tures more than 4bps/Hz using QAM; 
all digital—no adjustments—100% 
software controlled: high sensivity: 
compact 2RU package includes du- 
plexer; local and remote diagnostics. 

Contact MDS at 716-242-9600 or 
www. mdsroc.com 
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Decoder 


The DC440 from Optoelectron- 
ics decodes and displays 50 CTCSS 
tones, 106 DCS codes and 16 DTMF 
characters. The unit displays DTMF 
characters at the same time as CTCSS 
or DCS on a two-line LCD. A serial 
data jack permits connection to a PC 
for remote control and data logging. 
NiCd batteries are available for mo- 
bile operations. 2"H =x S"W x 4"D. 
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RF design consultants 


TRL Technologies has expertise in: 
¢ Analog and digital amplifier design 
* amplifier linearization techniques 
* cellular, PCS and wireless local 
loop development 
e RF boosters, repeaters. cell en- 
hancers and in-building solutions 
Visit our website at: 
http://www.tritech.com 
2155 Stonington Avenue, Hoffman 
Estates, IL 60195 
847-519-9690 Fax 847-519-9691 
e-mail sales@tritech.com 
Circle (320) on Fast Fact Card 


Preset dc power supply 


The model PPS-4A from Astron 
allows the user to preset the voltage 
and current without actually loading 
the unit. The supply is completely 
solid-state and suitable for bench or 
rack-mount operation. The unit deliv- 
ers OV-16V at OA-4A and can be 
adjusted continuously throughout the 
output range. 
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Trunking 
antenna 


The Decibel Products 
Dwsin of Allen Telecom 
Group has developed 
the ASPA977HVSE — 
the first omnidirectional 
antenna in the 800MHz 
trunking market to of- 
fer adjustable electrical 
downtilt. Using Decibel's 
industry-leading Vari-Tilt 
technology, it offers 
continuously adjusting 
electrical downtilt of 0° 
to 5° in 1° increments 
and provides 8.5dBd of 
gain in the 806MHz-— 
869MHz range. 
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Repeater panel 


The TP-163 from Connect Sys- 
tems is the only shared repeater panel 
available with 112 DCS codes, 51 
CTCSS tones, two RS-232 ports and 
software permitting either online or 
offline programming. 


Call CSI at 800-545-1349 
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Fast-fitting connectors 


Three fast-fitting RingFlare connec- 
tors from Andrew for 7/8" LDF5-50A 
low-density foam coaxial cable auto- 
matically flare the cable as they are 
tightened. drastically reducing instal- 
lation time without compromising elec- 
trical or mechanical performance. The 
simple, two-piece threaded connectors 
feature low VSWR, low intermodulation 
and self-lubricating O-rings. 
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In-building RF distribution 


The pat- 
ented Sig- 
nal Tap 
{ * oO aa 
Kaval 
Telecom 
allows you 
to “tap” 
into live co- 
axial cable 

without the use of splitters and 
connectors to selectively control 
where and how much RF signal is 
radiated, The unit connects in min- 
utes, at a fraction of the cost of 
other solutions. It is available in all 
frequency bands from 30MHz— 
2GHz. 
905-940-1400; fax 905-940-1402 
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Scrambling for two-way 


Today 
the level 
of secu- 
rity re- 
quired in 

1| | the two- 

| way in- 

y | ; dustry 

efore ler sim p | y 

boils 

down to—What can you afford to lose 

if your conversations are heard by oth- 

ers? Selectone offers clear choices to 

your questions with time and frequency 
domain scrambling. 


800-227-0376 
www. selectone.com 


requency Inversion 
ve 
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RF power amplifier 


Designed for use in conjunction 
with 900MHz radio modems, this 
half-duplex modem-compatible RF 
power amplifier from VoCom fea- 
tures TX/RX switching times of 25S 
or better, as much as 25W ouput with 
as little as 200mW input, 13.8Vdc op- 
eration and adjustable output 
power to maximize efficiency. 
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Portable as base station 


The 
Jerk and 
Run EC 
series 
units 
from 
BK Ra- 
dio com- 
bine a 
portable 
radio with an RF amplifier and a ve- 
hicular charger, allowing the portable 
to be used as a base station. The units 
allow any Bendix/King VHF or UHF 
portable to be inserted into a metal 
housing that charges the battery. A 
spring-loaded mechanism can be re- 
leased to eject the portable. 
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Voice processing platform 


The new Prism open-architecture 
radio paging terminal from TGA is 
based on Windows NT, Pentium CPU 
and Dialogic SCSA bus. Applications 
include radio paging; voice, fax and e- 
mail; one-number access; test-to- 
speech; voice recognition; and alpha- 
numeric dispatch. Call Prism Telecom 
at 770-441-2100 or sales@tga.com 
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Trunking logic controller 


LTR trunking controllers from 
Trident Micro Systems make the 
move to UHF trunking easy. The 
Raider is a full-featured dispatch 
trunking controller with CTCSS/DCS, 
CWID and repeater disable. The 
Marauder (shown) uses a high- 
performance telephone interconnect 
with two- or four-wire compatibility, 
audio companding, dial-click decode and 
encode and ID-specific access levels. 
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High Q 
bandpass 
filters 


A series of 
high Q band- 
pass filters of- 
fer tunable 
quarterwave 

cavities in a variety of diameters for in- 
creased Q, selectivity and low loss while 
suppressing interference from 30MHz 
to 950MHz. Available from Micro- 
wave Filter, these filters can be used 
as preselectors or to clean up spuri- 
ous transmit signals. Five sizes are 
available in single, double and triple 
cavities. The units have rotating loops 
and an adjustable resonator for field 
tuning. 
Circle (335) on Fast Fact Card 
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Technically speaking 


(Continued from page 8) 


the operating voltages of the various circuitry. 
Because a fully equipped radio shop has 
a computer anyway, the reference mea- 
surement data can be stored on computer 
for quick and easy recall. A simple table 
can be generated within the computer pro- 
gram to record the pertinent reference 
data. Besides the actual measurement 
data, the make and model of equipment 
used to measure the data should be in- 
cluded as notes with the table, as well as 
the conditions under which the data were 
measured. For example, a table for signal 
levels measured with —80dBm signal into 
receiver RF input might look like this: 


Note: Measurements made with signal 
level of —80dBm at receiver input using 


Figure 4. To free both hands, a foot switch can be used. A simple switch can be used to transfer 


the foot switch from one transmitter to another. 


Model “X”" tow capacity scope probe with 
Model “X” spectrum analyzer. 


Sure, the loading effect may be serious 
and the absolute measurements may not 
be valid. So what? We are not worried 
about absolutes here—only relative lev- 
els of the bad set to the good set. Loading 
effects will be the same for both sets so 
the comparisons will be valid. 


Using the techniques presented here 
will be much easier if you prepare the 
workbench setups beforehand. Unless ar- 
tangements are made convenient it is 
unlikely that they will be used at all. 
Adequate workbench space and switching 
setups are necessary in order to use these 
procedures to best advantage. 

Until next time—stay tuned! 


i} 


THE ADVANTAGE-PLUS ENCRYPTION SERIES!! 


The Force, Digital Signal Processing 
n now be yours with the 
ALL NEW ADVANTAGE-PLUS 
Series from Selectone. 


Selectone is proud to announce the 


ALL NEW ST-50 and ST-52 time 
domain encryption series. 


The ADVANTAGE-PLUS Series 
offers the highest level of security 
second to none in the industry. The 


ST-50 & ST-52 have retained all the best 


state-of-the-art features and benefits 
you've come to expect from Selectone! 


These two ADVANTAGE-PLUS encryption products offer 
outstanding audio quality compared to other devices on 
the market today. They also offer four user-selectable-key 
variables. Each can be programmed to switch ON in 
CLEAR or encrypted mode. Each board has its own 
identity allowing over the air reprogramming and remote 
stunning of a lost or stolen unit. Now that’s Selectone 
quality with all the bells and whistles! 
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Featur enefits 
«Highest Security offered 
* Outstanding audio quality 
¢ Miniature size 

* Over the air programming 
* Remote stunn 


* ST-52 requires no export 
license 


¢ Factory Installation avalable. 
« Affordable 


Call, fax or write today for details 
SELECTONE INC. 

3501 Breakwater Avenue 

Hayward, California 94545 


Toll Free: 800-227-0376 (U.S. & Canada) 
Phone: 510-781-0376 Fax: 510-781-5454 
Email: admin@selectone.com 
Http://www.selectone.com 


TECHNOLOGY THAT WILL 


BxXTEND YOUR COVERAGE 


INTO TRE NEXT MILLENNIUM... 


.-not to mention the next room 


Or building, or tunnel, or ae 
From the pioneers of RFE coverage 
extension and distribution, a tech- 
nology that knows no bounds./Now 
your wireless Communications can 
travel to where they never could 
before./Kaval's single channel On- 
Frequency Radio (OFR™) repeaters 
and wide band amplifier technology 
can extend your coverage 

to the inner depths 


and outer reaches of 


where it's needed most./Kaval's 
family of products and patented 
technology are easily integrated into 
VHF, UHF, 800 and SOO MHz systems 
for two-way radio, paging. cellular, 
PCS and data communications./ 
And you won't find a more cost- 
effective solution anywhere else on 
the planet./Call 1-888-86-KAVAL 

and let Kaval develop a 


system solution for 


your coverage needs. 
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The numbers game 


By Robert H. Schwaninger Jr. 


Numbers can be fun, or so my accoun- 
tant says. Of course, if I really listened to 
my accountant, | wouldn't be awake for 
long, because he’s only slightly more in- 
teresting than my term life salesman. 
Still, there is that fascination that comes 
with talking about big numbers. And if 
you stick a dollar sign in front of them, 
then they’re suddenly really neat. 

So, the other day when I tripped across 
Nextel Communications’ earnings report 
for 1995 and 1996 as published in “The 
Journal” (cool guys don’t say “The Wall 
Street Journal’), | became obsessed with 
the numbers. Nextel reports that it lost 
$556 million and some change in 1996, It 
also lost about $331 million and carfare 
in 1995. That's almost $900 million in 
two years! The report reminded me the 
late Sen. Everett Dirkson’s (R-IL) com- 


Schwaninger, MRT‘s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


Remote Voter 
Display Screen 


ment about the U.S. budget: “A billion 
here and a billion there, and soon we're 


Remote Comparator Display 
Gets Control of Your Voting System! 


* Control Your Voter from Remote PC 
¢ Cuts Costly Maintenance Time 

¢ Finds Intermittant Problems Fast 

* Reduces Receiver Downtime 

¢ Logs Receiver Failures 


Transmitter Coverage Problems? 
Transmitter Steering Extends Talkout Range! 


Extends Coverage with Fs 
Multiple Tx : 


Far Lower Cost than 
Simulcast 


* Fills Gaps in Existing Coverage 


* Better than Relay-Based Controllers 


Transmitter 
Sending Unit 


¢ Works with Standard Base Stations 


Call or Write for our 
FREE System Planner! 


Ly Products Ine. 


1211 West Sharon Road, Cincinnati, Ohio 45240 
(513) 595-5900 
info@ctiproducts.com 
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talking about some real money.” 

But how much are we talking about? | 
mean, it’s hard to fathom that much dough 
Just disappearing into the economic abyss. 
When the numbers get that high, I need a 
point of reference. I've got to find some 
comparisons to get a handle on that much 
cash being flushed. So, let's just see what 
losing that much “moola” really means. 


How much was that? 

If Nextel had used the money it lost in 
1996 to buy, say, Death Valley, CA, it 
could have snatched up that neat little 
parce] for about $250 an acre. All 3,300 
square miles of pristine desert could have 
been part of the company’s portfolio. They 
could have turned the whole thing into a 
theme park and cleaned up. 

At about five bucks a whack, Nextel 
could have bought those stupid-looking 
crown air fresheners for every car in 
America. Or, speaking of transportation, 
they could have hired a taxicab to take 
them to Jupiter and back at about a buck 
a mile, and they would have had money 
left over, in case they had to pay a lug- 
gage charge. 

The average cost of a ticket to a St. Louis 
Cardinals baseball game is about $12, and 
the stadium holds about 50,000 people. So, 
with its 1996 losses, Nextel could have 
bought out the stadium for every home 
game over the next 10 years and still have 
had $100 million to spend on parking, hot 
dogs and beer. (Well, the beer might have 
pushed it farther into the red.) 


This radio is so compact they call 
it "The Bantatn”. You can hold it 


in the paltn of your hand! 


There are VHF and 
UHEF models. Up to 20 


programmable channels! 


Good! It’s wideband. 


That's a plus! 


Just think of the business 
and industrial users that 
will want this radio! 


£ 1997 Midland USA, Inc 


The Secret 
Is Out! ’ 


Midland’s new Syn-Tech Bantam” Series 
Under-Dash Mobile Radio combines 
leading-edge design, rugged good looks 


and surprising capability for the price. 


How about the 
receiver specs and 
output power! 


Wow! That priority 
sean is fast. 


It's literally packed 
with built-in features 
and it’s multi-mode, too! 


Quality. ..Reliability... 
Versatility...Value. 
They're all part of the 
bargain with Midland LMR. 


For a Specification Sheet and Pricing on 
“The Bantam”, Call 1-800-MIDLAND, Ext. 1690 


yi N IDLANDUSA 


1690 N. Topping Avenue ¢ Kansas City, MO 64120 
FAX: 816-920-1144 
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UNCONDITIONAL 
REPEATER 
PERFORMANCE 


Daniels Electronics radio 
components go to extremes 
worldwide to maintain vital 
signals. Repeatedly. Since 
1950, Daniels has provided 
comprehensive design, 
development and testing for 
all its products, which are 
backed by registered quality 
assurance standards under 
ISO 9002. The components 
are modular for easy 
upgrading and maintenance, 
and flawless compatibility 
and crossbanding. So you 
can depend on Daniels 
Electronics. Repeatedly. 


ma DANIELS 


mmm ELECTRONICS LTD. 
RADIO COMMUNICATION MANUFACTURER 


Leading in quality, 
performance and endurance. 


43 Erie Street, Victoria, B.C., 
CANADA V8V IP8 
Tel: (604) 382-8268 
Toll free 1-800-664-4066 
Fax: (604) 382-6139 
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Regulating technology 


If Nextel had agreed to pay a buck for 
every cubic foot of water that flowed over 
Niagara Falls, its 1995 and 1996 losses 
would have kept the tap on for over an 
hour. If it got a great deal on tone-only 
pagers at about $10 a pop, over the last 
two years it could have installed one on 
every cow in America. For $20, it would 
have to settle for every pig. For fifty- 
bucks-a-beeper, they'd only get sheep 
(who, as we know, prefer alphanumeric). 

In an effort to get great P.R.. how about 
if Nextel had given a $100 gift certificate 
to each new set of parents who gave birth 
in the United States last year? No way, 
you say? Too much? Not really, since that 
would have set the company back only 
$400 million, which is still $150 million 
Jess than it lost. 

Okay, we're starting to get the picture 
here: Nextel lost a lot of money. So, how 
can the company turn itself around? | pro- 
pose door-to-door sales, using the Girl 
Scouts. They’re cute, tenacious, well- 
distributed across the country, and they 
could probably use an additional product 
line. There are about 3.2 million of those 
cookie sellers ringing doorbells across the 
United States. If Nextel paid cach one 
about 25 bucks a month, it would have the 
sales force it needs to push its products. 

“Wait a minute,” you say, “Who's go- 
ing to make all the stuff Nextel is going 
to sell?” Well, if you compare the 
company’s losses for 1996 to the gross 
domestic product of some foreign coun- 
tries, you can casily see that Nextel could 
afford the entire workforce of many small 
emerging nations. If the Girl Scouts agree 
to a commission plan instead of straight 
salary, Nextel could hire the entire pepu- 
lations of Granada, Kiribati, the Marshall 
Islands, Sloyenia and Slovakia for less 
than $400 million (and probably pick up 
Suriname in the bargain). 


Looking at revenues 

To be fair, Nextel did bring in revenues 
of more than $330 million in 1996. That 
is, for every dollar they made, they spent 
about $3. Try this at home, and without 
credit you'll end up on welfare in about a 
month—like Nextel, which announced that 
Motorola is Jending it another $400 million 
or so in financed equipment, Now, you try 
to get Motorola to finance your purchases 
with numbers similar to Nextel’s. Can you 
say “Buzz off, deadbeat’? 

Speaking of revenues, current figures 
have Nextel serving about half of the 
SMR customers in America, or about one 
million subscribers. Nextel also reports 
revenue per unit of about $30 per month, 
while most SMR operators are making 
closer to about $20 per month per sub- 


scriber. Using Nextel’s revenue numbers, 
it is clear that Nextel lost more money in 
1996 than the gross revenues for the entire 
SMR industry! 

Those same figures have the SMR in- 
dustry growing at a rate of about 13% per 
year. Assuming that Nextel captures half 
of the new SMR customers, and its cost of 
doing business remains constant ($900 
million a year), Nextel will begin to break 
even in about 20 years. Of course we 
aren't taking into account the fact that the 
7% increase in revenues is offset by 
Nextel’s debt obligations, the interest on 
which might wipe out these gains. 

Critics of my little analysis might point 
to Nextel’s increase in total revenues be- 
tween 1995 and 1996, which showed 
Nextel gaining $160 million in fresh cash 
flow. 1 might counter with a look at 
Nextel’s earnings per share, (2.31) in 1995 
and (2.50) in 1996. The Titanic went down 
slower. 


So what? 

Right now, with about 25 bucks, you 
could buy one share of stock in each of the 
major paging companies and one share of 
Nextel, too, That’s what investors call a 
“diversified portfolio,” 

Mobilmedia took Chapter 11, Pocket 
Communications went feet-up. and many 
of the wireless carriers use more parenthe- 
ses than periods on their earnings reports. 
Stull, the FCC and Congress have (and 
promote) the impression that holding a 
radio license is tantamount to holding a 
ticket to riches. 

Technology isn’t regulated these days, 
it's squeezed—one investment dollar at a 
time. When even the largest carriers can- 
not make a profil, what does this say about 
our industry as a whole? [t says that the 
priority—bringing desired service to the 
public at a price it will pay—has gotten 
lost in the equation. Instead, the balance 
sheet shows the effects of federal greed 
and corporate greed, in a race to see who 
can make the most before the bubble 
bursts. 

Our industry requires the trust of the 
financial community, including banks, 
underwriters, brokers and venture capital- 
ists. That trust, which we used to take for 
granted to get a new service or technology 
off the ground, is quickly eroding. Lend- 
ers aren't fools, and only a fool lends 
money to a company that has to spend a 
billion dollars at auction before the first 
antenna goes up. The risk is simply too 
great. Better to invest in the company that 
supplies the others with red ink. A look at 
“The Journal” shows that our giants have 
joined the federal government as major 
consumers of that commodity. A 


The 
2000 Series 
can do MORE 
than ever before 
to make your 
paging operation 
more successful 


More Terminal More Features / More Profit 


QO) 58 telco ports Q) Countdown-prepaid paging feature 
Q) 8 channel ports Q) PageSaver voice and numeric message retrieval 
CQ) 50,000 users Q) PathFinder call routing 
Q) 72 hours of voice message storage Q) TNPP networking 
QO) 16 serial ports Q) Alpha modems on DID trunks 
UO 32 voice channels Q Dial-out TAP 
QO 32-bit CPU Q) Alarm dialer interface 
Q) Parallel processing power Q) Rendezvous "Meet Me" paging 
) Full redundancy with automatic switchover 

More Support 
Q) Emergency response 24 hours a day, More Value 

365 days a year The 2000 Series has always been recognized for its 
Q) Remote factory diagnostics superior price/performance ratio. It's getting better: 
QO) Software updates by modem Call Zetron today to find out how the 2000 Series 
QO) Advance board replacement "Messenger" System offers the best deal yet in 


quality paging terminals. 


Zetron, Inc. 


PO Box 97004, Redmond WA 98073-9704 USA 
4 E i fF} © iJ Ph: (425) 820-6363 Fax: (425) 820-7031 
® Email: zetron@zetron.com Web: http://www.zetron.com 
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Allen Telecom appoints Electro-comm as super distributor 


Electro-comm Distributing, Denver, 
was appointed as an Allen Telecom “Su- 
per Distributor.” The Allen Telecom 
Group, Cleveland, consists of cight divi- 
sions including Antenna Specialists and 
Decibel Products. 

A/S and Decibel products are in stock in 
Electro-comm’s warehouse in Denver, in- 


cluding mobile antennas, base antennas 
and filter products. 

Electro-comm Distributing also added 
password-protected product search capa- 
bilities to its web page. Electro-comm’s 
customers can get the latest pricing 24 
hours a day as well as find products by 
description, vendor or category. 


Digital ANI. Their number’s up. 


New Micro-size |D-3300 


Caller ID will end the stuck mikes and stop 


ese" CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 


the horseplay. ID-3300 has ID, time-out 
timer, and emergency. Fits inside smallest 
portable. Fleet price $75 ea. 800-521-2203. 
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Dependable solar electric power systems. 


Cellular / Radio Repeaters 
Data Acquisition - Remote 
Lighting Systems 
Highway Call Boxes 
Navigational Aids 
Telecommunications 


Remote Facilities 


Authorzed Southwest Distnbutor 


Portable Communications Line Extender (® Gal. E.) 


Direct Power and Water Corporation 


3455-A Princeton NE + Albuquerque, New Mexico 87107 


1-800-260-3792 (v) 


1-505-B89-3548 (f} 


email dirpowdd @directpower.com 
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Motorola targets smartcards 
for major new growth initiative 

Motorola, Schaumburg, IL, is entering 
the global smartcard business. It has intro- 
duced a new business unit, the Smartcard 
Systems Business (SSB). Motorola’s SSB 
will offer a portfolio of products that sup- 
port multiple microprocessor-based 
smartcard applications and offer security. 
By driving open industry standards and 
developing new card and terminal operat- 
ing systems, application programming in- 
terfaces (APIs) and developer’s tools, 
Motorola plans to shorten the time re- 
quired for third-party developers to create 
smartcard software and load new applica- 
tions during the card's lifetime. 

This new unit will be independent of 
Motorola’s Semiconductor Products Sec- 
tor and will reside within the Land Mobile 
Products Sector in Schaumburg. The new 
business will be headed by Mark Davies, 
vice president of Motorola's Smartcard 
Systems Business. 


PageMart Wireless to supply 
paging products to Radio Shack 

PageMart Wireless, Dallas, has entered 
an agreement to supply paging products 
and services to Radio Shack, a nationwide 
paging retailer, PageMart has begun ship- 
ping product to more than 3,700 company- 
owned Radio Shack stores, which expect 
to begin selling pagers nationwide during 
the second quarter of 1997, 

Radio Shack conducted a trial of 
PageMart’s products and services with 600 
company-owned stores during 1996 in 
Hawaii and California prior to awarding 
the nationwide account. 


Anritsu Wiltron opens its first 
North American facility 

Anritsu Wiltron, Morgan Hill, CA, 
opened its first North American manufac- 
turing facility, part of its global strategy to 
better serve its customers, The facility is 
located in Morgan Hill. 

The new production facility will initially 
produce Anritsu’s MT8801B radio com- 
munication analyzer, originally designed 
and engineered in Japan. Additional prod- 
ucts will be added in the future, as demand 
warrants. The instruments, part of the 
Anritsu Manufacturing Division (AMD) 
product line, will be brand-labeled Anritsu 
and shipped from Morgan Hill to custom- 
ers in the United States and to interna- 
uional customers. 

Located next to the Wiltron Telecom 
Division's manufacturing facilities, AMD 
will use manufacturing and assembly ca- 
pabilities that have already been 
employed, 


sw 


: tS 
s 


lo pagers won’t cure the curse on paging profits. Enhancedifeatures will. If you 
ic-> Wsat hulide sovenne: 66. Beano Dae check out the’new TGA Prism III 


Network Services Platform. From voice messaging to'voice recognition, 
Prism IPs unique, open architecture enables you to.quickly and afford- 
ably bring valuable new features to market. Features your custimers will 


rely on. And pay for. So don’t hold back. Call 800-998-8421 today. 


ree ©1997 Prism Telecom,’a division of TGA Technologies, Inc. photo: US Bureau of Reclamation 


Voice Messaging 
One Number Service” ~ 
Alpha-Numeric Dispatch) 
internet/ Email Paging = 


7 TexttoSpeech 


- fore: ae sa 


Prism Telecom, Norcross, GA Tel: +1 770-441-2100 Fax: +1 770-449-7740 Email: info@tga.com 
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The on time, 
on budget 
tower specialists 


* Custom Fabrication Facility 
¢ Complete Turnkey Operation 
e Site Preparation 

e Foundations, Tower, Antenna 
¢ Wave Guide Installations 

e Guymast Analysis 


Trylon ; 
Manufacturing 
Co. 


P.O. Box 186 

21 Howard Ave. 

Elmira, Ontario N3B 2Z6 
Tel: (519) 669-5421 
Fax: (519) 669-8912 
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Low Profile Desktop 
Power Supplies 


DuraComm: 


Made To ISO 9001 
Q A Standards 


HOODS ALSO AVAILABLE TO CUSTOMIZE 


POPULAR MOBILE RADIOS INTO FIXED 
BASE STATION CONTROL UNITS 
Sleek low profile cabinet is only 1 ‘/:" high x 7" wide x 7 "fi" 
deep — no top vent louvers. 
ESD internal component protection. 
All models weigh less than 3 Ibs. 
MOV full input AC line protection; AC/DC line filtering, 
10, 14, 18, and 25 amp units, pre-set 13.8 VDC. 
80% efficiency, no heat, low operating costs. 


Contact Your Communications Distributor or 
ORDER TOLL FREE: 


1-800-467-6741 
FAX TOLL FREE: 1-800-825-1403 
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E.F. Johnson, Motorola pursue 
Twin Cities public-safety radio contract 

E.F. Johnson, Byrnsville, MN, and Motorola’s Land Mobile 
Products Sector. Schaumburg, IL, are teaming up to propose 
building a new region-wide, digital trunked 800MHz public- 
safety radio system for the Twin Cities metro area, The pro- 
posal will be submitted to the state of Minnesota by Aug. 4, 
1997. 

The Metropolitan Radio Board, formed by the Metropolitan 
Council and made up of public-safety communications profes- 
sionals and representatives from local government, has been 
working since 1991 to analyze needs and develop specifications 
for a new radio communications system. The current two-way 
radio systems, many of which are more than 20 years old, are 
incompatible and do not have enough capacity to handle the 
enormous volume of communications among various public- 
safety individuals and departments. 

The first phase of the anticipated statewide system will cover 
nine counties. This phase will include Hennepin county, the 
city of Minneapolis and Minnesota state agencies located within 
this area. One of the key benefits of the new system will be that 
public safety and government employees in different counties, 
cities, departments and agencies will be able to better commu- 
nicate with each other, especially during emergencies. 

In October 1994, E.F. Johnson and Motorola signed a joint 
licensing agreement to promote compatibility of digital radio 
communications systems. Both companies can use common 
digital technology to develop future products that would be 
interoperable. 


Tone & Voice Pager 
With Monitor Receiver 


DuraComm: 
A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES - NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


e 2-Channel Operation 
e Multi Format 
¢ Programmable Monitor 
with Priority Scan Feature 
e Auto Reset, Visual and 
Audio Battery Low 
Indicator 

* Vibrator Option 
¢ Full Line of 
Accessories 

* VHF and UHF 
Models 


Unit shown in 
Optional Rapid 
Charger 


ORDER TOLL FREE: 
1-800-467-6741 
or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816) 472-5544 Fax: (816) 472-0959 
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Sull Going 
Strong! 


For more than a decade, BK 
Radio has designed and 
manufactured two-way radios 
that endure the test of time. 
With our portable and mobile 
radios, you can rest assured 
youre getting the best quality, 
the best features and the best 
buy. That's because we are 
committed to building top- 
notch two-way radios. To ensure 
that, we build all of our two-way 
radios in our high-tech 
manufacturing facility located in 
West Melbourne, Florida. This 
105,000 square foot facility 
contains the latest in state-of- 
the-art automated production 
equipment. To find out more 
about our two-way radios, call us 


at 800-648-0947. 


+, BK RADIO 


WorLD CLAss RADIOS.™ 


2901 Lakeview Road, Suite 100 
Lawrence, KS 66049 
Phone: (913) 842-0402 
Fax: (913) 841-0287 


A RELM Communications Company 
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News 


9 

7 Wo BL D hY Mo 4 T Columbia Spectrum Management acquired by P-Com 
HE Columbia Spectrum Management (CSM), Vienna, VA, is ex- 
panding its services to include program management for new 
? ? network build-out on the national and international levels. The 
DVANCED LGITAL announcement came in the wake of the acquisition of CSM by P- 

Com, Campbell, CA, in March. 
? ? Since its founding in 1994. CSM has specialized in complete, 
WITCH Wi WG turnkey microwave relocation and has served some of the nation’s 

PCS providers. 

y 4 ? The company plans to provide a comprehensive line of pro- 
OMMUNCA TIONS gram management services to wireless telecommunications com- 
panies building microwave. PCS, local loop, cellular and other 
wireless networks. These services include systems and program 
planning, engineering, equipment installation, testing and train- 
ing, among others. CSM will also be responsible for turnkey 
program management services for P-Com customers worldwide. 


Glenayre establishes $25,000 scholarship, endowment 

Glenayre Technologies. Charlotte, NC, has established a 
$25,000 scholarship endowment at Virginia Polytechnic [nsti- 
tute and State University, Blacksburg, VA. The scholarship pro- 
vides $5,000 annually toward the tuition and related expenses 
for a period of five years to a student majoring in communica- 
tions engineering. It is presented to foster technical expertise in 
the personal communications field. The Personal Communica- 
tions Industry Association (PCIA) will administer the scholar- 
ship. Glenayre’s board of directors is also creating a 5-year 
endowment in which each board member personally contributes 
4 minimum of $2,000 to the PCIA foundation. 


tilities, airlines, railroads, : FEA TURES 
public-safety, military and INCLUDE: 


other government agen- : 
cies worldwide have come to rely : @User configurable 
on Avtec for advanced, high- ! arene 
capacity console solutions for = @Conventional or 


Mutteset danuthcl FILTERS 


: : trunked radio 

integrated radio/telephone sys- : 

tems. DSPatch:is a color touch- igedisags eke ; men = ba ia 
screen console system that eiale fornat ; “> Beep Notch to 35 dB 


employs Digital Signal Processors ; paging Reshie die be dhol 
ugged Construction 


eee at every line and worksta- ‘SGmaliinaous f Low Cost: starts at $125 
tion. Its distributed architecture . conferences co Models from 0.5 to 850 MHz 


-ensures instant responses, even in Many more 
large systems, DSPatch may be : 


: DSPatch32, a The TNF200 filters are available 
configured to support ftom 32 to. : ; in nine models from 0.5 MHz to 
1004 exiarnat ti ee 32-port system, 1s 850 MHz, While primarily design- 

) external lines or operator -  qyailable for small- ed to improve the dynamic range 
workstations. : er applications, of spectrum analyzers, these 
filters can also be used to reduce 
Call, fax or write for additional parasitics; or to eliminate or 


identify out of band interference 
in communications systems. 


information or a budgetary proposal. 


A t Please call for FREE application note: 

V ec “Spectrum Analyzer Measurements” 
4335 AuGusta HIGHWAY = a | i a - 

(803) Poneeroi ET egal een art 5 VOICE: (520) 204-2597 ® FAX: (520) 204-2568 


P.O. BOX 4010 ¥ SEDONA, ARIZONA 86340 
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Se TELEWAVE, Inc 
NEW PRODUCTS | 


Telewave Yagi Antennas now cover 138-2000 MHz 
and feature 3 different cable attachment and mount- 
ing options, as well as fully welded construction 
and exclusive TXYLAN™ coating. 


Standard Mounting 
Vertical or Horizontal 
polarization on any 
standard mast. 


ss Right Angle 
TATC-8645-1E Allows easy connection 
Telewave Auto Tune Ceramic-Enhanced Combiners cover eo gata other 
the 849-869 MHz SMR band in 5-channel groups, with : 


up to 100 watts power handling and high-speed tuning. 

Multiple trunking frequencies can now be easily 

accomodated with real-time response. Universal Mount 
Unique 3-Axis rotation 
with positive locking. 
Adapts to almost any 
mounting structure. 


Telewave Antenna Power 
Dividers are unique in 
the industry! Frequency 
ranges from 30-2000 
MHz, 500 watt power 
handling, and nearly zero 
loss. 2, 3, and 4-way splits 
available, with TXYLAN™ 
coating and all brass con- 
struction. 


ANTPD44 


Telewave Precision Test Loads handle power 
up to 400 watts, and frequencies up to 


ANTPD21 3 GHz. Quick-change connectors available. 


TELEWAVE, INC. 1155 Terra BELLA Ave., Mountain View, CA 94043 
Saves: Tout Free 1-800-331-3396 Direct: 415-968-4400 Fax: 415-968-1741 


Telewave Canada - Sales: (604) 939-8315 Fax: (604) 939-0544 


www.telewaveinc.com Email: sales @telewaveinc.com 
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AEA 
ISOPOLE” 


THE BEST LOW COST 
VHF BASE ANTENNA 


PATENTED CONE DESIGN 
The chief feature of the lsoPole 
antenna is its superior decoupling 
resulting from patented dual-cone 
decoupling sleeves, With no spillover 
RF currents at the feedpoint of the 
antenna, the IsoPole has a clean high- 
gain radiation pattern with a zero degree 
angle of radiation for maximum 
distance. Now you can work through 
distant repeaters or communicate with 
simplex stations over paths that never 
worked before. With the IsoPole antenna, 
you do not have RF radiation from the 
coax that can cause interference with 
other electronic devices in the home 
such as your computer, FAX or 
telephone. Likewise, EMI (Electro- 
magnetic Interference) from office 
microcomputers is not picked up on the 
coax going to your IsoPole - i.e. no 
more computer birdies covering up 
those weak VHF or UHF signals. 


OUTSTANDING 
MECHANICAL 
FEATURES 


We are aware of many IsoPole antennas 
still up and performing as well as the 
day it was installed over a decade ago. 
Many of these antennas have survived 
hurricane force winds, blistering desert 
heat and u¥, Siberian style winters, and 
rain forest moisture conditions. In spite 
of the long term life expectancy of the 
IsoPole antenna, it is one of the 
easiest base station antennas to install. 


COMPARE THESE 


ELECTRICAL FEATURES 
The lsoPole hus a minimum 10 MHz 

bandwidth within 2:1 SWR points. The 

TsoPole- 150 will handle over 1 kW 

of RF power. 


ORDER YOUR 
ISOPOLE TODAY 


This outstanding antenna is now 
available factory direct for the LOW 
price of only $89.95 plus $7.50 
shipping and handling for the ISO-150. 
The ISO-440 is $119.95 plus $7.50 
shipping and handling. 


AEA 


Division of Tempo Research 
Corporation 
1221 Liberty Way, Vista, CA 92083 
Phone: 760-598-9677 
FAX: 760-598-4898 


Prices and Specifications subject to change 
without notice or obligation 
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News 


Americall International awards AirNet $40-million equipment contract 


AirNet Communications, Melbourne. FL. 
has signed a purchase agreement for as much 
as $40 million to supply personal communi- 
cations services (PCS) wireless infrastruc- 
ture equipment and services to Amenicall In- 
ternational, Phoenix. Americal! International 
successfully bid in the FCC’s PCS C-block 
and F-block auctions. The company an- 
nounced that AirNet will be its sole provider 
of network infrastructure equipment. 

Americall International has obtained the 
license to provide PCS service in 14 basic 
trading areas (BTAs) in five states including 
Alaska, Ohio, Oregon, Texas and West Vir- 


ginia. The 14 BTAs have a population of 3.6 
million. The system deployment will start in 
the third quarter of 1997 in the Corpus Christi 
and Laredo, TX, BTAs. 

Under the terms of the agreement, con- 
sisting of a two-phased deployment plan, 
AirNet will supply and install a global sys- 
tem for mobile communications (GSM)- 
based PCS-190() base station system (BSS), 
The system will include the ARE (AirNet 
range extender) products, which extend the 
coverage of a single AirNet broadband 
tranceiver systems (BTS) as much as 1,100 
square miles. 


Trident and Standard agree to technology alliance 


Standard Communications. Torrance, 
CA, and Trident Micro Systems, Hunting- 
ton Beach, CA, have formally agreed to 
jointly develop and market products sup- 
porting Trident’s PassPort NTS trunking 
protocol. 

The PassPort NTS enhanced trunking 
protocol provides SMR system operators 
with wide-area Smart Dispatch network- 
ing, more than 60,000 unique ID codes 


Remote 


BOBS 


le mn oe pia ieg 2 PS ae yee 


place. 


Systems also available for Motorola, 
Midland and Johnson radios. 


Features 


eProvides remote channel indication. 
®Programmabie ten character name per channel. 
eProgramming done via front panel. 

eNo special cables or PC required. 


Control for your Kenwood Radio 


4 


The Alpha series MCR/TSR remotes and MCP/TSP series termination 
panels allows you to remote control your Kenwood conventional or 
trunking radio over any two wire voice grade circuit. 


The Alpha series remote provides an LCD readout for channel number, 
up to 99, and a ten character channel name. Controls also include 
channel up and down, monitor, scan and privacy. All parallel remotes 
and the radio are updated simultaneously any time a change takes 


@Simple installation - No soldering, cutting or crimping. 


per sile, voice mail, automatic registra- 
tion and de-registration of roaming mo- 
biles, over-the-air programming and other 
advanced features. The PassPort NTS in- 
frastructure is an all-digital platform. 
Capable of supporting LTR and PassPort 
mobiles, the PassPort NTS system pro- 
vides a ready migration path from current 
and next-generation analog radios to com- 
plete digital networks. rt 


TK630 
TK730 
fee TK830 
TK930/931 
TK840 
TK940/941 


Rates 


eB | 


1186 Commerce Drive « Richardson, TX 75081 


(972) 437-5320 © (800) 869-9128¢Fax (972) 437-5360 
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4 Base Stations 


You can now control up to four base 
stations froma single, compact, ” 
attractive desktop instrument. daterry Canis 

Zetron's Digital Tone : 
Remotes are the preferred 
radio controllers for all critical 
applications. 

Versatility is maximized 
with a built-in paging encoder 
and a PC-programmable 
feature set. Ease-of-use is 
guaranteed by a text display 
that shows the formal name 
(“Police,” “Ambulance,” “Line 
Crew,’ etc.) for every 
frequency or pager code 
entered by the dispatcher. 

But most importantly, the 
remotes are from Zetron. This 
means reliability that is 
backed up by the industry's 
best warranty and technical support. 

If you are in the business of supporting critical 
communications, call Zetron today for more 
information on the Model 284 Tone Remote. 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA 


Phone: (425) 820-6363 Fax: (425) 820-7031 Email: zetron@zetron.com Web: http://www.zetron.com 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, UK Phone: +44 1256 880663 Fax: +44 1256 880491 


od 
MEDIC ONE 


EVERGREEN 
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The new 


ULTRA-COM 
NT 


Windows 
NT-Based 


Radio Dispatch System 


A- LE Rust O18 meyny jj 


Moducom's new Windows- 
based ULTRA-COM NT is the 
only communications worksta- 
tion that lets you design screens 
and set operating parameters 
with no changes to software and 
with no reprogramming costs, 
using MODUCOM's exclusive 
Screenmaker and Customizer 
programs. 

Now, the new MEDIC diagnos- 

tic program analyzes the status 
and performance of the hard- 
ware and software in the system 
and recommends corrective ac- 
tion if required. 
The ULTRA-COM NT's design, 
whether stand-alone or as part 
of a multi-position system, takes 
advantage of the latest ad- 
vances in communications tech- 
nology. 


Moducom Windows NT-based dispatch 
consoles, are designed for today's 
emergency communications 
requirements, and for the future. 


Write, phone or fax for detailed 
literature 


MODULAR 
COMMUNICATION 
SYSTEMS, INC. 
13309 Saticoy St. 

No. Hollywood, CA 91605 
(818) 764-1333 Fax (818) 764-1992 
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N ew products 


Readers’ choice 


Of all the new products and services in the October 1996 issue, the one 
reprinted here generated the most reader requests for additional information. If 
you missed it the first time, here is your opportunity to acquire more information 
on it. Just circle the corresponding Fast Fact Card number on the card found in 
the back of this issue and mail the card to us. 


The Auxiliary Power System series 
of standby generators from Generac 
includes utility voltage monitoring, au- 


tomatic start-stop, engine safety shut- 
downs and system battery charging. 
Options consist of ac or de voltage 
outputs, telemetry monitoring, auto- 
matic transfer switch and weather- 
protected outdoor enclosures. Rated 
from 3kW to 8kW, the generators are 
available in natural gas or LP-fueled 
models, The three largest models have 
a 25" X 19" footprint. 
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Diplexer combines Ku band uplink and downlink 


The model 9169 diplexer from Micro- 
wave Filter is used to combine the Ku band 
uplink (14.0GHz-14.5GHz) and downlink 
(11.7GHz—] 2.2GHz) to eliminate additional 


WR-75 waveguide runs. Insertion loss is 
0.5dB maximum and VSWR is |.25:] maxi- 
mum. Rejection is 50dB minimum for the 
downlink band and 35dB minimum for the 
uplink band. Power handling is 1W for the 
downlink and 500W for the uplink. Con- 
struction is WR-75 with cover flanges at all 
ports. This unit can also be supplied in invar 
waveguide for temperature stability when 
the operating environment includes wide 
temperature swings. The dimensions are 
10.5" X 2.635". 
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ssipation and selectivity characteristics 
(Hz, and 700 KHz pass bandwidth models available 
sonnectors, optional N-type connectors available 


25] 


1, 


A member of Bird Technologies Groy 


8625 Industrial Pkwy - Angola, NY 14006 - Ph: (716) 549-4700 / FAX (716) 549-4772 - e-mail: sales@txrx.com 
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Pick any two points.onZ map... 
... in between_—. 
thereawil| 


always a ow | 
be ahill! © 


That’s why you need the 
“intuitive” UHF trunking 
of the HX482UT portable 
and the GX4800UT mobile! 


If you have a UHF trunking 

system or are thinking 
one & about UHF trunking, the 
@e° time to act is now. 


Rout 


Having high-performance, 
easy-to-use radios in the field 
can make all the difference 

to your communication needs. 
Add trunking capabilities 
and things get even 
easier 


Standard Communications’ 
new HX482UT and GX4800UT let 
you take your mind off the 
channels and focus on the job. The GX4800UT Mobile 
Expertly designed for your UHF 


trunking system, no matter how (\ Standard 
many users you have. Both 


radios are backed by our full Communications 
3 vear warranty, and a host of The Business Radio People 
accessories are available. PO. Box 92152 
Los Angeles, CA 90009-2151 
Call a Standard Communications Phone: (800) 767-6695 
The HX482UT Portable specialist today! Fax: (800) 767-9196 
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The Future of Two-Way Radio. 


5 POWERFUL WATTS 
99 CHANNELS 


Dealers 
Wanted 


* 99 Synthesized 
Channels 
* Low Battery Alert 
* TX/RX Signal 
Strength 
* Field Programmable 
* Adjustable Power 
Levels 
* Liquid Crystal Display 
* 5 Free Accessories 
* Built-In CTCSS/Private Line 


inty Line Rd. . Huntingdon Valley, PA 19006 
3-0013 - 215-322-4600 - FAX: 215-322-2812 


Maybe you never make mistakes, 
Maybe you'd rather be sure, 


§ OMNICRON Professional Voice Logging Recorders 
¢ automatically record your important phone conversations, 
§ two-way radio messages, and meetings - from $340.00 


B © Voice activated recording 

B © 2,8, or 16 hours of solid talk time on a standard audio cassette 
¢ Talking clock repeats time and date on optional time track 

% « Alarms monitor tape movement to prevent operator error 

& © Instant review of messages * Full line of accessories 


ELECT RONIK 
581 Liberty Highway 
P.O. Box 623 
Putnam, CT 06260 
860¢928°0377 
IMNICTONB arco 


vs we 4 : ae ED 
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New products 


Data collection, control system operates in two modes 


Control Technol- 
ogy’s (CTI) Data Mes- 
senger (DM) provides 
a full line of data col- 
lection and control 
cards. The DM is 
available with a 3- or 
7-slot motherboard. A 
total of 32 mother- 
boards as far as 4,000 
feet apart can be con- 
nected together using 
the DM’s RS485 two- 
wire communication buss, a “hub and spoke” approach. These 
units will then share a common communication device to the 
host unit. This structure equates to 1,780 inputs and outputs per 
site. The maximum number of sites per system 1s 250, Com- 
munication interfaces include telco, telemetry, four-wire and 
RS-232. The product incorporates flash memory to store its 
information. This flash memory is addressable through the 
system's communication link. The DM is suitable for small 
applications as well as large SCADA operations. It operates 
in a polled mode, report-on-exception mode, or a combina- 
tion of both. It may be used for transfer of information and/ 
or control from one unit to another; it can be connected to a 
computer display, or operated entirely within itself for real- 
time control. The DM units can communicate between them- 
selves to relay information from a site that isn’t within range 
of a host. 
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Transceiver serves SCADA applications 


Johnson Data Telemetry’s latest addition to its synthe- 
sized radio product line is the 9OOMHz DL-3492. This 5W 
transceiver covering 928MHz-960MHz is designed for 
SCADA applications. The DL-3492 offers eight-channel op- 
eration and is customer PC-programmable, permitting com- 
plete radio configuration to meet system requirements. It 
provides two power minimization features: a sleep mode that 
draws no more than 8mA (operational in 13ms) and an inher- 
ent cold start so the unit will reach an operational state in less 
than 30ms, allowing the user to cycle power on and off. 
When paired with the DL-3276 modem, the DL-3492 pro- 
vides rea]-time diagnostic information locally and over-the- 
air. System information such as forward/reflected power, 
RSSI, temperature, current sense, input voltage sense, modu- 
lation flatness and power set is available for troubleshooting 
and maintenance. 
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Three-sector antenna mounts inconspicuously 


COMSAT RSI Wireless Antennas’ Aerodynamic Unicell, 
a member of the Unicell family, is a high-gain, three-sector, 
diversity antenna in a housing that can be inconspicuously 
mounted on a monopole, rooftop or other highly visible sites. 
The Unicell comprises three separate antennas that are housed 
together in an aesthetically pleasing unit. The unit allows main- 
tenance by providing access to any one of the three sections of 
the antennas without disturbing the operation of the three sec- 
tions, 
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RF Design magazine proudly presents a brand new trade show 
dedicated exclusively to the RF design professional . . . 


FRE teson 


Conterence & Expo 


SEPTEMBER 10 - 12, 1997 


Santa Clara Convention Center ¢ Santa Clara, California 


See the newest product innovations. Expand your technical knowledge. 
Meet the industry's top experts in RF design. 


fs 2000 of your colleagues plus 100+ top product vendors 
at the new premier trade show for the RF design industry: 
The RF Design ‘97 Conference & Expo. 


In addition to the action-packed exhibition floor, the 
educational sessions cover informative topics like: 


APPLICATIONS RF TOPICS 
e GPS ® Oscillator design 
© Wireless communications © Frequency synthesis 
¢ Consumer electronics © Analog/digital modulation 
* Personal communications © Power amplifiers 
ATTENTION VENDORS: e Digital cellular © Microstrip techniques 
¢ Design-for-manufacturing ® Filter design 
e Remote sensing e Test systems and methods 


FATE EXGDIE SPACE IS: GOInG ast ® Digital transmission e CAD modeling and use 


For details on exhibiting, call : ZY ; 
For complete information on the conference, exhibitors, hotels, special events 


and more, return this coupon or call FAX-ON-DEMAND at 1-800-601-3858. 


Renie Fuselier, Show Manager at (Available after May 15.) Or call Intertec Presentations at 303-220-0600. 


303-741-8715. MB Yes! Please send me information about attending. 


BM Please contact me about exhibiting. 


Presented by: 


RF desi Zip 


With support from these INTERTEC®/K-ITT Publications: Phone* Fax* 
Mobite Radio Technology, Cellular & Mobile International, "International guests, please include country and city codes. 
Wireless World, Cellular Business, Satellite Communications, MAIL OR FAX TO: 
Telephony and Global Telephony magazines. 3 Poy : 
aia scab \ Intertec Presentations © RF Design ‘97 * 6300 South Syracuse Way, Suite 650 
ie eeee ater prcomces vy -snrertec Presentations, Englewood, CO 80111 © 1-800-288-8606 or 303-220-0600 ® FAX: 303-770-0253 
a division of Intertec Publishing/a K-III Media Company. 
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New products 


ATI adds DS3/E3 data capacities to digital microwave radio systems 


Advanced TechCom (ATI) has added 
DS3/E3 data capacities to its FSK+ digital 
microwave radio systems line. The radio 
systems are available in non-protected and 
protected system configurations covering 
frequency bands from 1.5GHz to 23GHz. 
Frequency diversity and hot standby- 
protected systems provide fully redundant 
transmitter and receiver components, 
power supplies and cables. The 1+1 error- 
less receiver switching protects against at- 


mospheric fading and equipment failures. 
The digital interface unit (DIU) and radio 
frequency unit can be located as far as 
1,500ft (450m) apart. Other features in- 
clude a broad range of data rates, 4-FSK 
modulation, a PC-based menu, a front- and 
rear-accessible DIU, automatic electronic 
DADEing, user-configurable data scram- 
bler and descrambler and built-in diagnos- 
tics and testing. 
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& PUT YOUR LIFE 
ON THE LINE 


When lives are on the line you can depend on 
Trylon’s complete line of fall protection 


systems. 


Design Advantage 17. 
Trylon Safety Cable and Safety Rail 
delivers the lowest wind load ratings 


available. 


No-compromise quality, at a price 


that you'll fall for, 


TRYLON-TSF 

21 Howard Avenue, PO. Box 186 
Elmira, Ontario, Canada N36 226 

Tel. (S19) 669-542) Fax (519) 669-89/2 
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VoCom Products Company, L.L.C. 


Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233) 


FAX: 847-923-9078 
http://www.vocomri.com 
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ISDN multiplexers extend network 
reach and efficiency 


IntraLink multiplexers from Intraplex 
allow mobile radio operators to use ISDN 
digital circuits to extend the reach and 
efficiency of their networks. IntraLink is 
available in a variety of configurations and 
supports interchangeable plug-in modules 
for various applications. The product also 
offers automatic redial if a network inter- 
ruption occurs, call screening for enhanced 
security, PC-based remote or local con- 
figuration, diagnostics and performance 
monitoring. local and remote loopback, 
ability to route 64kb/s B channels indepen- 
dently to separate locations and integrated 
ISDN terminal adapter for simplified in- 
stallation and built-in interfaces for uni- 
versal network compaubility. 
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Digital receiver operates 
in VHF or UHF band 


RF Neulink’s DCL-VHF-DX is a syn- 
thesized, digital receiver operating in the 
VHF band, 15S3MHz-173MHz. The band 
spread is 1OMHz in the 153MHz to 
173MHz, and the receiver can be tuned to 
any frequency in the selected band, The 
receiver is 3.5"X7.5"X 10"; the antenna 
port is a female BNC. The receiver is also 
available in the 450MHz-470MHz UHF 
frequency band. 
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Amplifiers 


VoCom’s AMPLIFIERS POWER OUTPUT: 


e VHF Low Band 
¢ VHF High Band 
e UHF Low Band 
¢ 800 MHz 
e 900 MHz 


150 & 300 Watts 

25, 50, 100, 180, 300 & 500 Watts 
25, 50, 100, 200 & 350 Watts 

40, 75 & 140 Watts 

35, 60 & 120 Watts 


VoCom’s AMPLIFIERS ARE: 


* FCC Type accepted 
¢ Limited 5 year warranty 


frequency 
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* Tuned to your specific input drive (100 mWatts & up) and 


¢ Protected for SWR, Temperature and Overdrive 


An Investment in your future... 


APCO, International's 


The APCO international Conference & Exposition is the World’s largest 
gathering of public safety communications professionals! 


Attendees Will: 
«Learn from experts in the field who deal with daily challenges you face 
while planning, managing and operating communications systems 
¢|nteract with peers on all levels who can share experiences with you 
*Build a network of long-term contacts as valuable resources to call on in 
the future 


Why Exhibit at the APCO International Conference & Exposition? 
*Meet your buyers face to face 
¢Position your company and products in the marketplace 
¢ Create long-term business relationships 
¢Accelerate your sales cycle 
¢Network with your peers 


The APCO Conference & Exposition provides the attendee with the most 
comprehensive education and state-of-the-art exhibits. It provides the exhibi- 
tor with the most powerful and useful business opportunities available. 


Keep posted on the latest Conference & Exposition News as well as other Association 
information by logging onto the APCO International Website: www-.apcointl.org. 


For more information on the 63rd APCO International Conference & Exposition, call the 


Conference & Exposition staff: 
UNIC 
NS e A > 


~~» O APCO International 
e) «YD F. 2040 S. Ridgewood Avenue 
5 South Daytona, Florida 32119-8437 
A 904.322.2500 / 888.APCO.911 
The Crown Jewel FAX: 904.322.9112 


of Email: conference@apcointl.org 
Public Safety 


63rd APCO Conference & Exposition Circle (64) on Fast Fact Card 


August 10 - 141997 


APCO International - The Association of Public Safety Communications Officials - International, Inc., 
a nonprofit organization focusing on public-safety communications, 
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Microwave Data Systems 
POINT-TO-POINT RADIO LINKS 


Cost effective and reliable, low to medium 
channel capacity point-to-point radio links. 


MDS Products 
¢ 1.5 GHz E1 Radio 


© 360-512 MHz and 850-960 MHz 
Non and Hot-Standby Radios 
64-384 kbps 


* MX 2000 Digital Multiplexer 


MDS Services 
Rack and Stack with Documentation 
Project Management 
Systems Integration Services 


Licensing Coordination and 
Path Studies 


Field Installation and 
Commissioning 


Visit MDS at UTC Telecom ’97 (Booth 1219) 


Wireless solutions for point-to-multipoint and point-to-point communications 
Microwave Data Systems * 175 Science Parkway * Rochester, New York 14620 
Sales & Customer Support: (716) 242-9600 FAX-All Services: (716) 242-9620 
E-mail: sales@mdsroc.com World Wide Web: http://www.mdsroc.com/ 


MICROWAVE 
CALIFORNIA 

DATA 
MICROW. SYSTE 
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enter business 

ServicePlus Series 2W from ServicePlus Series 2W_.. The most 
ServiceWare is quite simply the most exceptional value in Service Center 
comprehensive and affordable Service information systems — no matter how 
Information Systern (SIS) available for you look al it 
Repair Centers, 

The first 32-bit Windows NT/95 SIS, 
Series 2W is a highly integrated, 


. 
ServicePlus 
modular solution that sets a new 


Series 2W UP 
benchmark for price/performance Four-User System Time Off, 
and usability. $ 3900 


Its Outstanding range of robust Offer Expires June 30, 1997 
features include; unlimited serial 
numbers per wark order; a fully 
integrated database for tracking parts 
and equipment; multiple pricing . P 
models; knowledge-based | a > | 


resolution statistics; and world class Gay 
Tel: 819-770-4000 


inventory and purchasing with 
RMA replacement and shipping Fax: 819-770-1795 


control. Not to mention its highly ®rviceWare 
: ( orparation 
intuitive user interface 


Call, fax or visit our 
Website today 


www.serviceware.ca 
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New products 


NPCS modem allows wireless meter reading, 
control of appliances and equipment 


A two-way pag- 
ing technology 
that will enable 
utility companies 
to offer a variety 
of new services in 
the age of deregu- 
lation has been de- 
veloped by the 
Messaging De- 
rivatives Division 
of Motorola’s Ad- 
vanced Messag- 
ing Group. Using 
Reflex protocol- 
based, two-way 
paging, utility 
companies can 
now use a low- 
cost, nationwide 
wireless network 
for automated 
meter reading and other utility automation applications. The 
device, the Reflex narrowband PCS modem, uses two-way pag- 
ing to read meters during low-volume hours. It can also be used 
to facilitate demand-side management operations, such as con- 
trolling appliances in houses and equipment in businesses to 
prevent brownouts. The Reflex protocol is a part of Motorola's 
Flex family of paging protocols. 

Circie (407) on Fast Fact Card 


Caller ID system provides E9-1-1-like information 
from seven-digit lines regardless of call center 


The mode! 970 
caller ID system 
from Zetron’s 
Public Safety Di- 
vision enhances 
new and existing 
PSAP and dispatch 
telephone systems 
The unit decodes 
and presents for 
display the caller 
ID information 
provided with 
seven-digit tele- 
phone calls, in- 
cluding those used 
for emergency 
numbers. Depend- 
ing on the message 
format used by the telephone company, caller ID information 
can include time and date of call, telephone number of the caller, 
and the name associated with that telephone number. Regardless 
of whether a call center is equipped with E9-1-1, basic 9-1-1 or 
no 9-]-] at all, the model 970 can be easily incorporated into 
most | A2 telephone systems to provide E9-1-1-like information 
from seven-digit lines. The unit is fully CAD-compatible. 
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De power system provides total front access 


The Honzon modular series of com- 
pact, lightweight and rugged dc power 
systems from Yuasa-Exide Energy 
Products Group provide total front ac- 
cess for simple installation and mainte- 
nance. The systems incorporate 
!A-IO0A plug-in breakers that can be 
changed or added to correspond with new 
load conditions or equipment conver- 
sions. The systems feature true “hot 
pluggable” insertion of Yuasa-Exide's 
Vector series rectifier and de-to-de con- 
verter modules into an intelligent 
backplane that connects to the controller 
or monitor. All system and component 
level settings, as well as load sharing, 
are managed from the controller so users 
do not have to make subsequent compo- 
nent-level adjustments after initial set- 
up. “Hot” buttons and “soft” keys permit 
instant, on-site monitoring of all system 
and module parameters. An RS232 port 
and a built-in modem allow users to vi- 
sually review conditions from any location having a phone line 
and access to a PC. 
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Under-dash mobile radios offer 20-channel 
wideband coverage; feature streamlined front panel 


Syn-Tech Ban- 
tam multi-mode, 
FM, two-way, un- 
der-dash mobile ra- 
dios from Midland 
USA offer 20- 
channel wideband 
coverage with a 
choice of 136MHz 
-174MHz VHF or 
450MHz—470MHz 
UHF to meet busi- 
ness and indus- 
trial applications. 
The small design makes the radio, measuring 1%15" X 65/16" X 
3!5/16", suitable for under-dash installations, even in subcom- 
pacts. The streamlined front pane! is fully functional without 
the safety risks of sharp protruding knobs and buttons. The 
radios include built-in programmable CTCSS, DCS and CS; 
programmable channel spacing of 12.5kHz. 25kHz and 30kHz; 
channel stepping of 5kHz and 6.25kHz; a programmable tme- 
out timer: fast-priority scanning at a rate of 40 channels per 
second; and rugged construction to MIL 810 C/D/E shock and 
vibration specifications. 
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The Right Choice 


+ Angle Adapters 
+ Tower Standoffs 

+ Butterfly Hangers 
- Hardware Kits 


BUTTERFLY th a 
¢ Hose tlane me 


Ufactured from 


pares .160" stainless ; TOWER 
lor maximum strengt 
‘osion a STANDOFFS 


low 1° of 23 a 


I parts are 300 series — — 
stainless steel. 


SARA AAE ES 


® head screws 
‘fb included. 


- The Wires HANGERS 
Manufactured 

+ Cable Ties from 300 series 

+ Wraplock stainless steel 

+ Band-it Ties for maximum strength 


+ 3M products 

+ Weatherproofing 
Kits 

- Round Member 
Adapters 

- Hoisting Grips 


ai 
The Right 
Choice 


and corrosion 
resistance. Slotted 
screw and nut 
included. « 


" Single eye split 
5 that feature longer 
mesh lengths resulting 
in superior performance, 


Call for FREE Catalog 516-582-4795 


or for more information and samples. Fax 516-582-4772 
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New products 


Portable RTU monitors natural gas distribution systems 


Telescada’s ATS-8 Pitmonitor is a 
small RTU designed for real-time moni- 
toring of natural gas distribution systems. 
The ATS-8C, the latest product in the 
ATS-8 Pitmonitor line, provides total 
portability. The unit requires no ac power. 
The RTU supports analog inputs, status 
and alarm inputs and historical data col- 
lection, packaged in a NEMA 4/12 enclo- 
sure for above-ground installations. A 
solar battery charger is supplied as stan- 
dard equipment, making this unit suitable 
for any application requiring remote 
monitoring and data logging where ac 
power and communications are not 
readily available. Some typical applica- 
tions are distribution, transmission and 
environmental monitoring for electric, 
gas, landfills, oil, water and wastewater. 
This product provides real-time data log- 


ging of system variables and alarms while 
monitoring local status for exception re- 
porting to the master station. 
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On-line battery impedance monitoring system measures cells, voltage 


AVO International’s Biddle BITE 


battery validation system (BVS), an on- 
line monitor, is for use in the power util- 
ity industry. The BITE BVS monitors as 
many as 60 cells (96 for NiCd applica- 
tions) for internal cell impedance and 


connection resistance. It also measures 
battery voltage. cell voltage and ambient 
and pilot cell temperatures. The BVS fea- 
tures aulomatic test and data acquisition 
with programmable intervals of |] to 99 
days between test cycles, and | to 30 
minutes during power outages. The sys- 
tem employs an internal NiCd battery for 
loss of power conditions. Alarms alert 
users to out-of-limit conditions of call 
impedance and voltage, as well as system 
voltage, loss of ac power and tempera- 
ture. Such alarms can be verified with 
equipment from the BITE family of test 
instruments. 
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Pager operates 15 weeks on battery 


Philips Consumer Communications’ 
Jacana is a front-display numeric pager 
that operates as long as 15 weeks on a 
single AAA battery. Jacana is colorful. 
small (2"), light (1.5 ounces) and easy to 
carry in a pocket, a bag or a holster. Hol- 
sters are available in a range of colors. 
Because there is room for 24 messages of 
20 digits each, the user can store calls. Two 
buttons and a clear, backlit display make 
Jacana easy to use in low-light conditions. 
The pager also features a choice of four 
musical alert tones, silent vibration alert 
and clock with alarm function. 
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Panel antennas provides null fill 
and side lobe suppression 


Sinclair Technologies’ series of panel 
antennas are designed for PCS and PCN 
applications in the 1.850MHz-1,990MHz 
and 1,710MHz~1,880MHz frequency 
ranges. The SP-50 series panel antennas 
offer gains of 16dBi-17dBi with radia- 
tion patterns engineered to provide null 
fill and side lobe suppression. Sinclair 
uses microstrip technology and precise 
manufacturing processes to achieve con- 
sistency from antenna to antenna, simpli- 
fying system implementation while 
allowing for accurate maintenance of 
phasing in large arrays. The lack of metal 
rivets in the antennas’ construction yields 
a low intermod level of —155dBe (maxi- 
mum). When tested with two 20W 
sources, the measured level of third- and 
fifth-order harmonics surpassed the speci- 
fied —155dBe. 
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OLUTIONS 


New Revenue Sources 
C1 Remote Monitoring O Remote Control O Telemetry © Voice & Page Alarming 


ULTRAc System 


Industrial site monitoring & control 
PC based or status panel central 
RTU's with up to 44 I/O points 
Expandable to 1000+ locations 
Easy to use PC software 


Control Link 
Point-to-point or multi-point 
Replace costly leased lines 
Integrated control/status panel 
40 inputs & outputs 
Use any two-way radio or wireline 


SentriVoice & SentriDial 
™ Monitor alarms & alert over 
radio or phone 
Autodialer - up to 120 numbers 
NEMA case with battery backup 
Respond via remote control 
2 minutes of voice storage 
Integrate with SCADA/Telemetry 
Automatically send pages 


Cost-effective solutions by a 
leading supplier of Radio 
Communications Systems. 


ZET RON). 


Zetron, Inc., Industrial Systems Division, 12335 134th Ct. N.E., Redmond WA 98052, Ph: (206) 820-6363 Fax: (206) 820-7031 
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Solar electric generators provide reliable power 


SunMate solar electric generators 
(SEGs) from Atlantic Solar are rugged, 
self-contained power systems that pro- 
vide continuous, reliable power in areas 
where conventional electricity is non- 
existent or unreliable. Typical applica- 
tions are microwave repeaters, cellular 
phones, radio transmitters, fiber optics, 
cell enhancers and battery maintenance. 
Each SunMate provides steady, clean 
power with sufficient storage capacity to 
continuously operate during extended 
periods of inclement weather. SunMate 
SEGs can be mounted on poles, towers, 
trailers, rails or on the ground, and are available in either ac 
or de configurations. Custom systems are available. All stan- 
dard components are UL-listed. The SunMate features the op- 
tional desulfator battery conditioning circuit, which extends 
battery life. 
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Portable computer withstands elements in GPS/GIS 
field inventory; features long battery life 


Omnidata International’s RDT 3200 is a rugged, portable 
computer for GPS and GIS field inventory data collection. 
Featuring a water-sealed enclosure that meets NEMA-4 re- 
quirements, drop specifications of five feet and a temperature 
tolerance of —4°F to 122°F (—20°C to 50°C), the RDT is also 
a fully functional PC with a full-size QWERTY keyboard. The 
battery life of the RDT 3200 is 12 hours, allowing personnel 
to work a full day on a single charge. The RST 3200 carrying 
harness maintains adaptability and comfort in the field while 
permitting hands-free operation. 
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Antennas provide as much as 54# pull strength 


Larsen Electronics’ “mini mags” are 
smal] magnetic-mount antennas that are 
pretuned in VHF and UHF frequencies, 
in unity and 3dB (UHF only) configura- 
tions. Each is constructed using extra 
strength magnets, coax and Larsen’s 
black Kulrod, copper-plated 17-7 stain- 
less-steel whips. The cable is terminated 
with the FME universal adapter, which 
allows for a variety of connector options, 
including SMA male and female. The 
MS is a 2" magnetic mount in a 
quarterwave design, offering unity gain 
options for VHF and UHF frequencies. It 
provides 18 pounds of pull strength and 
uses RG-174 stranded coax. No tuning is 
required. The MM is offered in UHF fre- 
quencies (406MHz-512MHz) with 3dB gain. This 3" magnetic 
mount has 54 pounds of pull strength and uses RG 58 A/U 
coax, These models are tunable to provide the best perfor- 
mance at the exact frequency required. 
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GOP. systems 


VHF - UHF - 800 & 900 SMR 
TRANSMITTER COMBINERS 


LOW LOSS 

MAXIMUM ISOLATION 
EXPANDABLE 

FULLY TEMPERATURE 
COMPENSATED 
SINGLE OR DUAL 
STAGE ISOLATORS 
DURABLE 
CONSTRUCTION 


RECEIVER MULTICOUPLERS 


* HIGH GAIN 

+ HIGH LINEARITY 

+ LOW NOISE FIGURE 
+ SELECTIVE FILTERS 
+ 2TO 64 PORTS 

+ COMPACT DESIGN 


Contact EMR for combining systems in any 
band from 66 MHz to 2 GHz 


EMR CORPORATION 
22402 N. 19th AVENUE - PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 OR 800-796-2875 FAX: 602-582-9499 
Homepage: www.emrcorp.com * E-Mail: info @emrcorp.com 
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How To Tell If Your Base Station 
Needs A Newmar Power: Pac... 
Pull the Plug. 


If your communication rowien POWER - BAC 

system dies when you Ba 
have an interruption in 

AC power, you need the 

NEWMAR Power-Pac. It's 

a 20 amp power supply 

with a built-in back-up battery which acts as an 
uninterruptible DC supply when AC power is down. 


The Power-Pac’s sealed deep cycle 7 amp/hour battery is 
normally floated at full charge by the supply. If AC 
power is interrupted, the battery automatically takes 
over powering the radio, This assures your 
communication system is up when it is needed most- 
during a power outage. 


Power-Pac, when operating on battery back-up can 
power a 25 watt radio for up to two hours, based on a 
20% tx/rx duty cycle. Indicators on the front pane! alert 
the operator to system status. 


Get your base station ready for the next power outage — 
Use a Power-Pac 


RELIABILITY BEYOND COMPARE 


) 
I! Phone: (800) 854-3906 
Fam: (714) 957-1621 


} | 
i fH 


| 
HY iH} H 
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TRANSMITTER LOCATION 


finders provide 2 degree 
accuracy, and include 
software for triangulation from 
: a central control site. Mobile 
i | | versions also available covering 
f 


| New fixed site direction 
=] 


50MHz to 1 GHz 


O Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 


European Rep. Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 


Tel & Fax: 44 1297 62 56 90 
http://www.dopsys.com 
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HARGCER 


LIGHTNING PROTECTION, INC. 


GROUNDING SPECIALISTS 


¢ Connectors/Fittings 
¢ Ground Bars 

* Cadweld” 

* PolyPhaser® 


Cat For A Free CaTALoa 


« Phone: (847) 548-8700 


301 Ziegler Drive. Fay: (847) 548-8755 


Grayslake, IL 60030 
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* Toll-Free: 1-800-842-7437 


Zaldivar Morris 


Eduardo Zaldivar departs E.F. Johnson, Burnsville, MN, as 
manager of international sales and marketing and joins Kenwood 
Communications, Long Beach, CA, as international sales manager. 


Changes at Trilogy Communications, Jackson, MS: 

R. Jeff Morris leaves AT&T, where he held director-level 
positions with its international and outside plant systems divi- 
sions, and joins Trilogy as vice president of international opera- 
tions for the CATV, cellular and SMR markets, 

N. Preston Stone departs as director of marketing, Asia- 
Pacific for Datotek, Dallas, to join Trilogy as head of the new 
network products division. 


Senator John McCain, (R-AZ), Chairman of the Committee 
on Science and Transportation is honored with the Lifetime 
Achievement Award from the Personal Communications Indus- 
try Association (PCIA), 


Stephen R. Cook leaves GTE MobilNet’s Mid-South region, 
Auianta, as president and joins Conxus Communications, 
Greenville, SC, as chief operating officer. 


Promotions at LeBlanc, Richardson. TX: 

Dennis Harward, director of sales, advances to vice presi- 
dent of sales. 

Larry Penner moves up to vice president of corporate ad- 
ministration but will continue to be responsible for the field 
policy and the field safety program. 

Richard Heisler, regional manager of LeBlanc’s central 
branch group, becomes vice president of field operations for the 
company’s structures division. 


Changes at E.F, Johnson, Burnsville, MN: 

Mark Allen advances to vice president of E.F. Johnson Servy- 
ices, a separate business unit for wireless construction services. 
He retains his position as vice president of engineering at E.F. 
Johnson. 

Steve Katkoy continues as the unit's construction manager. 


Patrick Murtha departs as senior vice president, corporate 
development, Telular, Buffalo Groye, IL, to join Mobile Sys- 
tems International, Dallas, as vice president of business 
development. 


Changes at the Electronic Industries Association (EIA), Arling- 
ton, VA: 

John Major, senior vice president, Motorola, Schaumburg, 
IL, is elected to co-vice-chair, to serve along with the current 
vice-chair, Gil Amelio, chairman of Apple Computer. 

Sherel D. Horsley, senior vice president of Digital Printing 
Systems. Texus Instruments, Austin, TX. is elected treasurer. 


a) 


L iterature 


TIA publishes two interim standards, bulletin on land mobile services 


The Telecommunications Industry As- 
sociation (TIA) has published two new in- 
terim standards and the systems bulletin that 
provide technical information regarding 
emerging digital technologies for the land 
mobile services. Specifically addressed is 
the Associated Public-Safety Communica- 
tions Officers International (APCO) Project 
25. TIA/ELAAS-102.BAAA describes the ac- 
cess method, bandwidth, modulation, data 
rate and message format for radios meeting 
the Project 25 requirements. TIA/EIA/IS- 
102.BABC describes a digital voice coder 


Catalog highlights test-system 
components, configurations 

Hewlett Packard’s 1997 Test System 
and VXI Products Catalog contains a com- 
plete selection of test-system components, 
VXI products and services. The free cata- 
log provides test engineers with ways to 
identify and select system components and 
to create compatible configurations. The 
catalog is an overview document designed 
for identification of and access to system 
components. The color, 176-page catalog 
includes concise product descriptions and 
is immediately available on the accompa- 
nying CD-ROM. 
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(vocoder) reference test for codes meeting 
The evaluation procedures to be employed 
by TIA in its assessment of various digital 
voice coding technology proposals for 
Project 25 are described in TIA/ELA/TSB- 
102.,BABD. The documents were published 
in accordance with terms and conditions 
provided for in a Memorandum of Under- 
standing executed by and between TIA, 
APCO, the National Association of State 
Telecommunications Directors and various 
agencies of the federal government. 
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Telecom dictionary gives official 
legal and regulatory definitions 

In one volume, the Official Telecommu- 
nications Dictionary from Government 
Institutes includes the official U.S. gov- 
ernment definitions for more than 15,000 
terms, abbreviations and acronyms—com- 
piled directly from the Telecommunications 
Act of 1996, the Communications Act of 
1934 As Amended and the Code of Federal 
Regulations. The dictionary includes the 
citation of the source document for each 
definition, as well as a comprehensive list- 
ing of acronyms. The dictionary provides 
multiple definitions for terms. 
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Brochure describes system power protection for sensitive electronic loads 


Liebert series 300 uninterruptible 
power supplies for sensitive electronic 
loads are featured in a 12-page, color bro- 
chure. The features and benefits high- 
lighted are on-line power protection; ad- 
ditional options to meet various applica- 
tions; fail-safe control and monitoring; 
and optional communications features. 
An overview outlines a computer's power 
needs, including computer-grade power, 
complete load handling, continuous op- 


Buyers’ Guide includes 262 
manufacturers, 17,000 products 

Tessco’s first-edition 1997 Buyer's Guide 
consolidates the offerings of 262 manufac- 
turers, giving full side-by-side descriptions, 
pricing and delivery information for more 
than 17,000 products. Tabbed sections cover 
infrastructure, mobile and portable, and 
shop, bench and test equipment products. 
The book has a color-coded indexing sys- 
tem, color product sheets and product pages. 
Also available is Tessco Magic 2.2 purchas- 
ing software, the complete Tessco Buyers’ 
Guide on diskette or CD ROM. 
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eration and bypass operation. Then the 
brochure details standard, stand-out fea- 
tures of the Series 300 UPS. For example, 
the UPS does not require back access, 
which means it can be placed against a 
wall for best use of computer room floor 
space. The UPS also offers field- 
selectable input voltage, which means 
most models can operate from either 
208V or 480V input power. 
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Catalog features coaxial connectors 
and assembly tools 

The Huber+Suhner 470-page coaxial 
connectors catalog contains photographs, 
outline drawings, performance specifica- 
tions and environmental data, Also in- 
cluded are assembly tools, engineering and 
application notes addressing passive 
intermodulation (PIM) and various other 
topics, glossary and appendices. The line 
of coaxial connectors includes de to 
40GHz. Coaxial connectors are available 
from 7/16 DIN to microminiature surface 
mount MMCX. 
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NEW EXPANDED COVERAGE 
AVCOM's PSA-65B 


Portable Spectrum Analyzer 


2s. q ‘ 

AVCOM's newest Portable Microwave Spec- 
trum Analyzer, model PSA-65B, has an ex- 
panded frequency range from less than 1 MHz 
to 1250 MHz, for the amazing price of $ 2930, 

AVCOM's new PSA-65B is a low cost gen- 
eral purpose spectrum analyzer that's loaded 
with features and options. The PSA-65B cov- 
ers frequencies thru 1250 MHz in one sweep 
with a sensitivity greater than-95 dBm atnarrow 
spans. ThePSA-65B is ideally suited for 2-way 
radio, cellular, cable, satellite, LAN, surveil- 
lance, educational, production and R&D work, 
Options include new 1250 MHz frequency ex- 
tenders, BNG-1000A tracking (noise) genera- 


tor, audio demod for monitoring, log periodic 
For more information, write, FAX, or phone. 
AVC O 500 SOUTHLAKE BLVD 
Phone 804-794-2500 
FAX 804-794-8284 
Receive brochures ON-LINE via AVCOM's 
new AVFAX. Call from your fax and be 


antennas, carrying case (AVSAC), and more. 
RICHMOND, VA; 
Bringing High Technology Down to Earth 
ready to receive. 804-379-0500 
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STOP 
LIGHTNING 
DAMAGE. 


Protect your sensitive equipment 
against lightning surges and 
electrical transients, 


Many 
suppressors 
available to 
protect RTUs, 
SCADAs, AM/FM/GIS, 
@ meters and any 
telecom/datacom equipment. 


ideal for coaxial lines, 
4-20m<A loops, RS485. RS232. 
RS422, DDS/56K, TI, ISDN 
and 110VAC, 220VAC, 
470VAC power lines. 


All models available for both 
Panel Mount and 
DIN Rail Mount 


€ CITEL 


1-600-248-3548 
1111 Park Centre Bivd., #340 
Miami, FL 33169 
Tel (305) 621-0022 
Fax (305) 621-0766 
Visit us on the intsmet at: 
http://www.CitelProtection.com 
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HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


Hayes, Seay, Mattern and Mattern 
CTA Division 


PLANNING AND DESIGN: PLUS; 

+ 2-Way Radio * Complete A&E Services 
*MW & FIO + Bidgs, Towers, Pwr Sys 
+ CAD/MDT/AVL/Paging = + Structural Engineering 


Bus.: (805) 239-9200 
FAX: (804) 239-9221 


P.O. Box 4579 
Lynchburg, Virginia 24502 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
+ $48.00 hr./2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 


Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 
502-683-0936 me -) 


PORTABLE 
SERVICE, INC. 


121 Crowell Lane * Lynchburg, VA 24502 


Factory Approved Nationwide 
* Current Product Lines 
FACTORY TRAINED * Voice Guard Certified 
TECHNICIANS * Public Service Trunking 
FOR QUALITY SERVICE * Surface Mount Technology 


804) 239-3049 


B GE Portable Radio Service Depot 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.-E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 916-2837 


ALCOM 
David C. Allen 


System Consulting & Technical Services 


P.O. Box 817 (208) 939-6950 
Eagle. ID 83616 davida@primenet.com 


FREDERICK G. GRIFFIN, P.C. 


3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZ! 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA32303 
PHONE: (904) 224-4451 


MTIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTI, P.E. 


President 


1425 Greenway Drive, Suite 350 
Irving. Texas 75038 
972/580-1911 * Fax: 972/580-064] 


THE PORTABLE, DEPOT... 
KEEPING AMERICA COMMUNICATING FROM COAST TO COAST 
» = FACTORY TRAINED TECHNICIANS « 
@ * SURFACE MOUNT TECHNOLOGY » 
* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS » 
* VOICE GUARD CERTIFIED « 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C » Lynchburg VA 24501 


ERICSSON 2 904-237-3427 


Classifieds 


Manufacturers’ reps 


D H Marketing Compan 


Manufacturers Representatives for 
Wireless Communications Products 


A Paut Denwa.t - Carrow HOLLINGSWORTH ComPANY 


6015 Lohmann's Crossing. Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 Bix} cea PS. 7erges 


Professional consulting services 


PLANNING, DESIGN, AND IMPLEMENTATION 
OF TELECOMMUNICATIONS SYSTEMS 


Mobile Radio Systems 
Celtular and PCS Networks 
Vehicle Location Systems 
Mobile Data Systems 
Basic and Enhanced 9-1-1 
Computer Aided Dispatch 
Telephone Networks 


Addressing/Mapping 
Feasibility Studies 

PSAP Design 

Procedures and Training 
Facilities Management 
Facilities Design 

Electrical & HVAC Systems 


1-800-247-4796 


RCC Consultants, Inc. 
10 Woodbridge Center Dive, Woodbridge. NJ 07095 
Offices Nationwide and International 


Formerly RAM Communications Cons 
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Engineering the 
Wireless Spectrum 
since 1978 


MTVIROT T 


COMMUNICATIONS GROUP 


RF Radiation 
Measurements/Compliance 


Call for additional services! 
972/580-1911 
Fax: 972/580-0641 
TrottGroup @ aol.com 


1425 Groonway Drive, Ste. 350 » Irving, TX 75038 


, 


, , As , 7 
360.377.5884 


+ Specializing in Public Safety Communications 
+ Radio System Design Evaluations and Upgrades 
# Needs Assessment and Analysis 

+ Communication Center Layout 

+ Microwave System Design 

+ Organization Design and Evaluation 

+ Project Management 


E-mail: pos3@ix.netcom.com FAX: (360) 377-6144 
607 S. Charleston Avenue * Bremerton, WA 98312-4507 


“LCC 


BiG RESULTS! 
Classifieds 


Call: 
913-967-1923 


Dispatch Centers 

Tower Site Specifications 
Full GIS Services 
Propagation 

a. 

Terrain Digitization 
Oatabase Design 


ultants, Inc 
Mobile Radio 


Radio Technicians 
Motorola MSS/Full Line Dealer of 27 
years has immediate openings for 2-Way 
Bench and Field Technicians, Must have 
4 years experience in installation, main- 
tenance and component-level repair of 
major brand communications equipment. 
We offer excellent salaries and competi- 
tive benefits package. Factory Training 
Provided. Mail or fax résumé to 


P.O. Box 2234 « Tallahassee, FL 32316 
Fax: 904-575-2867 


TWO-WAY TECHNICIANS 

GLOBE, ARIZONA; MSS SHOP IS LOOKING FOR 1WO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTOROLA 
EQUIPMENT, INCLUDING PAGERS, PORTABLES. 
MOBILES, REPEATERS, BOTH CONVENTIONAL AND 
TRUNKING, NEW AND OLD 
WORK INCLUDES: BENCH REPAIRS, FIELD REPAIRS 
TOWER WORK, AND INSTALLING 
MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT. 
PLEASE SEND RESUME TO OR CALL 

ROY D. HUDGINGS 

SHORES COMMUNICATION CO., INC. 

P.O. BOX 2626 

GLOBE, ARIZONA 85502 


PHONE: (520) 425-5870 


At P/S Datapro, We Take 


Placement Seriously, 


You now hold the power of technology in 
your hands—and your brain. For without 
the talent and initiative of technology 
Specialists like you, business growth 

would simply stand still, no matter haw much 
was invested in state-of-the-art equipment. That's 
why P/S Datapro is here: to market the unique skills 
of Telecommunications professionals to the presti- 
gious companies who require them. The most sophis- 
ticated technology, world-class challenges and ongo- 
ing development opportunities are all in piace. Let 


ot) them empower you. Join the consulting team at P/S 


Datapro today. 


We have immediate needs in the following areas: 


RF ENGINEERS & TECHNICIANS 


Contract and Permanent Opportunities for Dallas and other locations. 


As a member of The Pollak and Skan Group, P/S Datapro is committed 
to the highest ethical standards. In addition to our interesting and 
diverse projects, we offer an attractive salary and benefits package. 
Please call or send your resume to: P/S Datapro, Attn: Greg Spangie, 
Centerpoint Business Campus, 2401 E. Randol Mill Rd., Ste. 141, 
Arlington, TX 76011; Phone: 1-800-543-4824, Fax: (817) 633-2804. 
E-mail: spangleg@pscts.com We are an equal opportunity employer. 


P/S DaTapRo, INC. 


A MEMEEE OF THE FORLAE ANO MEAN CROKE 


Washington Gas Light Co.., located in the 
Washington, D.C. metropolitan area, has an im- 
mediate opening for a Computer-Aided 
Dispatch Specialist. Responsible for all aspects 
of the Computer-Aided Dispatch system within 
the company. Ensures 7 by 24 system avail- 
ability. Responsible for installing, testing, 
maintaining, documenting and providing tech- 
nical support for CAD system software, as well 
as modifying existing, or installing upgrades to, 
CAD system software. Three years of system 
management, design and programming work 
experience in one or more of the following: 
TACL, C, or Guardian Operating System. 


We offer competitive salaries and benefits pack- 
ages. For consideration, please e-mail your 
resumé to: 

mweathers@washgas.com 


ENGINEER 
MOBILE RADIO/MICROWAVE 
FTA Inc., a professional engineering con- 
sulting firm in downtown San Francisco, 
serves public-safety, transit & similar clients. 
Strong customer contact, wide scope of 
work. Written/oral communication skills 
essential. Voice and data radio consulting; 


perform needs analysis, conceptual designs 
and some detailed designs; specification 
and report writing. Must have experience 
in radio, public-safety or transit communica- 
tions. Prefer BSEE; mobile radio, microwave, 


amateur radio experience helpful. 

Some travel required. Salary DOE. 

Fax résumé to FTA Inc.: (415) 956-3228 
e-mail: fta@cri.com 
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Employment 


WIRELESS SYSTEMS 


SCI provides integrated solutions & on-going 
support to the wireless and cellular marketplace. 
We currently have Domestic and International 
projects in the following areas: 


* Microwave * Optimization/Tuning 
*PCS « GSM 

* RF Systems * Autoplex 

* Propagation * Networking 

* Deployment * CDMA/TDMA 

* Domestic & Int'l Field/Customer Support 
* Switch/Software/Protocol Development 


For immediate consideration, email or 
fax your resume to: 


SC] 


EOE 


4736 Main St., Suite 7 MRT 
Lisle, IL 60532 

Fax: 630/960-2993 

E-mail: sci@interaccess.com 


SENIOR TECHNICIAN 


Join the team of the 16th-largest SMR dealer 
in the nation, offering an excellent working 
environment. Immediate position open for a 
motivated two-way radio technician working 
on GE/Ericsson, Standard, EF Johnson, 
Kenwood, Uniden and Motorola radio equip- 
ment. Beneficial to have experience with 
SMR, conventional, trunking, repeater, 
EDACS and microwave. UHF, VHF, 800MHz, 
900MHz and digital systems. 

* Must be FCC/NABER-certified or 
equivalent. College degree a plus. 

* Competitive hourly rate, O/T and benefits. 


Send resume: 
APPLIED TECHNOLOGY GROUP INC. 
ATTN: Personnel Director 


P.O. Box 6006 
Bakersfield, CA 93386. 


COMMUNICATION 
TECHNICIAN 


Continous Testing 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations, Experience required, salary 
$3,461-$4,192 per month, includes 
County contribution to the Public 
Employees Retirement System for the 
2% at 55 Plan; and includes payment 
by the County of the employee's regu- 
lar contribution of approximatey 7%. 
Excellent benefits. 


For an application, 
please contact: 
Sue Jennings 
(408) 299-2711. 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


» PCS / Cellular System Design Engineers 
+ RF Engineers & Managers 

+ Cellular Techs & Mgrs 

* Paging & Two-way / SMR Techs 

* Facilities / Interconnect Engineers 

« Site Acquisition & Zoning Mors 

¢ Construction & Project Mars. 

« Executives / VP's / GM's 

* Marketing & Sales Mars. / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
«Managers *Sales Technicians » Engineers 
Employer inquiries Invited 


~. Communication Resources, Inc. 
iD The Communication Personnel Specialists 
P.O. Bax 141397. Cincinna, OH 45250 
06491-5410 Fax 606-491-4340 
E-Mail, Careercom@AQL.com 


APW Ececrronics Inc. has an immediate 
opening for an experienced and self- 
motivated electronics tecnician. Experience in 
two-way radio is essential. Salary commensu- 
rate with experience. Certification is a plus. 


Apply at: 
820 Shelby Lane, #102 *Austin, TX 78745 
(512) 442-7824 


Equal Opportunity Employer 


COMMUNICATIONS ELECTRONIC TECHNICIAN 
DENVER POLICE DEPARTMENT 

2,701-3,943 
Performs bench and field maintenance and repair work on electronic and electrical 
systems in radio transmitters and receivers. Requires graduation from high school or 
possession of a GED Certificate and two years of current experience in state-of-the-art 
electronic equipment repair, which must have included bench repair to the component 
level on radio transmitting and receiving equipment. Possession of a valid Colorado Class 
"C" or "R” Driver's license by the time of appointment. Possession of an FCC General 
Radio Telephone Operator's License is required by the end of the probationary period, An 
FCC License and/or NABER Certification at time of application is preferred. Microwave 
and EDAC 800MHz trunking experience highly desirable. Additional approproate educa- 
tion may be substituted for one year of the minimum experience requirement. EOE. 


Apply by calling (303) 640-3946 to request an application. 
Completed application can be faxed to (303) 640-1048 or mailed to: 
Career Service Authority 
110 16th Street * Denver, CO 80202-5206 
and received by Friday, June 27, 1997, in order to be accepted. 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities in 
Indiana, Kentucky and Arkansas has immediate need for Mobile 
& Portable Two-Way Technicians and Sales Staff with 2 or more 
years of experience on Motorola, G.E., Kenwood, Standard, LTR 
or similar equipment. FCC or NABER Certified. Full benefits, com- 
petitive wages, incentive bonus package, excellent working con- 
ditions and advancement opportunities, 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 
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[MOTOROLA « 


Ee EC IRION QUART, PACER 


CRYSTALS 


NEC ¢« UNIDEN 
1000'S OF FREQUENCIES 


DECADES OF CRYSTAL MANUFACTURING 
FULL QUALITY CONTROL & AGING PROCESS 
ACCOUNTS SERVICED 

* LARGE QUANTITY SPECIALISTS 
* CONTRACT PRICING AVAILABLE 
ORIGINAL 
PROGRAMMERS 


© MOTOROLA ° NEC « UNIDEN * PANASONIC © EVERON » GIZZMO « NIXXO 
° MAXON « INTEK « SAMSUNG © PAGEROLA ¢ SHINWA 


P= PAGECORP INDUSTRIES 


-800-957-8700 sentisansem 


int'l Calls ¢ Ph: 714-721 *1621 © Fax: 714-721-1030 “www. pagecorp.com 


pany Checks &5or Crodit Cards Welcome! 


/ Ask norman Service for a Parts + Pricing dandbeokt 


Circle (91) on Fast Fact Card 


C Seay 


BUSINESS FOR SALE 


Successful 2-way radio shop 
*LTR Airtime *Paging *Telemetry 
*Cellular *Public Safety 
Bend, OR 
1-800-798-2589 


Learn fo Recrystallize, 


Align and Test Motorola Pagers 
From The = Who Make Them! 


WANTED 


TONE PAGERS 
1200/2400 baud f157.74 


AEROBEEP 212-679-0000 


* Test and Programming Equipment Set-up 
* Test and Replace LCD's, Vibrator Motors and Switches? 
* The Basic Operation of a Pager and Paging System : 


* Availability of Motorola Accessories and Parts 


* Motorola Services, Warranties and Technical Support 
Resources available to You : 


Equipment Wanted 
Motorola, Johnson, Kenwood, 
EFJ, Uniden, Standard 


Buy-Comm-Co. 
1-800-347-4121 
FAX (602) 585-6900 


WANTED 
Used Service Monitors 
Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


WANTED 
USED SERVICE MONITORS A) » MOTOROLA 


[FR/MOTOROLA/MARCONI 
408-929-0962 


Video Program 
_ 4 Volume VHS Video Set 
> Just ‘295° US Dollars 


; plus shipping 


.°) 
© TRAINING % 
* PACKAGE e« 
Purchase Both Video & 
Training Class 
SAVE °75” 


: TO ORDER CALL: 

: PAGING TECHNICAL LEARNING SERVICES 
: PHONE: 561-533-3601 

> FAX: 561-582-9486 


408-929-2244 / FAX: Circle (92) on Fast Fact Card 


CALL ME LAST FOR BEST CASH PRICE 


[Paging 


(Ad) MOTOROLA 


Authorized Paging 
Systems Dealer 


ipme, ny pe 
We feature Paging Systems 
and Pagers from Motorola 


FageCo | 


http://www.pageco.com 
4-491. 


Message Tracker ™ 


Paging System Monitor 
Version 3.1 
© Devodes FLEX, POCSAG, and Golay 
* Also avuiluble without FLEX option 
* Auto Fornat and Baud Rute Detection 
* Summury Statistics 
* Disk Logging and Online Review of Duta 
* Text Search, Capcode Filtering, and Alarms 
* Runs in DOS and Windows (3.1 or higher) 
* Used with moditied receiver and computer 


* Minimum System Requirements 
* 66 MH 486 for Windows 
* §0 MHz 486 for DOS 
* RS-242 16550 Serial Pont 


Circle (93) on Fast Fact Card 


K & L Technology 


Guid hoe FOR MORE PCALPAGERS Bi Best setting: 
scale ME Teaigstimah om ADVERTISING INFORMATION Pager Billing / POS Software 


http://members.aoLcon/KLTsuppart 


4 of Metmeota. Tr 
ademark of KORE Tebmebege 


CONTACT 
MICHELE GREER 
800-347-9375 


Starting at $349.95! 
Call for Free Demo 888-341-0600 


BAM COMPUTER SOLUTIONS Inc. 909-468-0687 
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A REAL CRYSTAL COMPANY 


@A GENUINE U.S. CRYSTAL MANUFACTURER 
Radio, Pager, OEM crystals * Channel elements, tone reeds « 
100% state-of-the-art quality-control on every single crystal, 
every step of the way * Standard of quality since 1967 


@HUGE STOCK OR CUSTOM DESIGN 


Dedicated personnel 30 years of unsurpassed 
reliability * Fairest prices » On-time delivery 


800-252-6780 i 


FAX: 405-224-8808 » http://www.sentrymfg.com 


SENTRY MANUFACTURING COMPANY 
1207 CRYSTAL PARK *PO BOX 250 « CHICKASHA OK 73023 


TOT 


ROCK-SOLID CRYSTALS FIRST TIME, EVERY TIME: SENTRY 


Circle (94) on Fast Fact Card 


Equipment for sale 


HEAVYWEIGHT 
CHAMPIONS!! 


INDOOR SERIES 


OUTDOOR SERIES 


BOTH SERIES ARE: 


ve SHIPPED 
VIA UPS 


ve NEMA RATED 


«|v MADE OUT OF 
Sif OUR OWN 
ALUMIFLEX 
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ve Rounded corners 
“¢ Powered textured finish 
ve Adjustable rails (front to rear) 
“¢ Two doors with locking system 
ve Available in: two heights... 
30 inches and 42 inches 
and three depths...17 inches. 
25 inches and 34 inches 


D.D.B. UNLIMITED 
THE CABINET PEOPLE 


800-753-8459 


vr ALUMISHIELD—Top cover protects 


cabinet from the sun’s heat and 
falling ice 

2 Rails—Fully adjustable and 
alodine couted 


v« Doors—Front and rear doors secured 


with stainless steel padlogking handles 
ve Vents—Front and rear, top and bottom 
with filtered panels (included) 
+r Available in: three heights... 
50 inches, 62 inches and 78 inches 
and three depths...25 inches, 
34 inches and 42 inches 


DATA COLLECTION BOXES 
AVAILABLE 


Circle (95) on Fast Fact Card 


June 1997 


WE BUY & SELL USED PAGERS 
1-800-336-6825 


Buy & Sell Used Pagers 
Lowest Flat Rate 

Repair 

Recrystal 

Used Pagers Wanted 
Fast, Express Turnaround 


ee WE: 3 j 


URED 


O&L Communications, 3512 Cavalier Dr.» Fl Wayne, IN 


eieeececee 
>>> bP PP 


Equipment for sale 


CENTRACOM Il 
-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 14 days. 


CENTRACOM 1! 
Reprogramming and Used Parts 


Prices subject to change without notice 
and subject to availability. 


NORTHEASTERN 
Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


CLEAN USED GEAR 

450 Rangers, 110W, $550 Accy 

42-50, 150, 450 Delta, Mastr Il, Execs 
Consolettes: LB, VHF, UHF, 800 

Execs, Delta 

450 Maratracs, 100 Watt A2/A3 

T44, 64, 74 Mitreks, Micors, Syntors 

T35 Mitreks, Consolettets 

D34 Maxtracs & Maxar 80 

HT: —HT440, MTS500, HT90, P10, P100, more. 


Orders: 800-456-5544 
VersaTel Local: 307-265-9500 
FAX: 307-266-3010 


hitp://www.trib.com/VERSATEL 


Moto: 


Wanted—Service Monitors 
For Sale: IFA 1500-S5,800, 1100S-4200, 500A-S4.200: 
Motorola R2001D (mint)-S$5,900, R2600B-S6,900, 
R2008C-$4,500, A22104-$3,900. R2600C CBS-—CALL: 
Cushman CE6030-$3,900, CES50A-1-$2,600; 
Marconi 2955A-33,900; 2022A 1000MHz Signal 
Ganerator-$1,800; New Motorola MSR2000 UHF 

100w repeater—$3,600 


Amtronix 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 
hitp.Awww.madbbs.cam/amtronix 


Classifieds 


Q-MEX 


Crystals 
Pager 
Communication 
OEM & Filter 
Channel Elements 


Fast Delivery 
cuemeks electronics 
9836 Monaco, El Paso, TX 79925 
(915) 533-4453 
Fax: (915) 533-4454 
En Mexico llame al telefono 
Cd. Juarez 
91-16-19-4667 
(Fax) 91-16-19-4795 


Circle (96) on Fast Fact Card 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


Equipment List 
20 MOTORLA 2000 S6-chanine! wath bot-stinllay 69 4... $2,000 exo 
Freg.. 2.1412, 2.1992, 2138. 2.188, 2.1816, 2.1916 and others 
5 UNKURT 778F2 17-199 with not-sandby $ 
30 TELLABS 6923 2w. FXS-SF-SIG SET 
30 TELLABS 6924 2w FXO-SF»SIG SET... mae 
40 GRANGER OTL 7300 Channel modems with eM Signating$125 ea, ‘0 
(these aro the anes with the white pull harxile and ay swiich programming) 
9 FARINCO FL1-6 BGHz wih hot-stundty H.000 ao 
25 ADC jecklelds with plug-type rear connections $100 62.0 
25 MOTOROLA Syntor-% 9000 mobiles 100w UHF .... .» $400 ¢a.0 
400 DIRECTOR MW pagers with ChAIGEFS DHF ou cose $20 Bao 
3 LARSE 1242A alarm panels $100 ea.0 
30 MC-400 Channel modems = $80 ea 
6 {77 A326 GGHz with hot-standdy $1,000 es 
8 FARINON FL1-2 1,7-1. 9GHr (non-standy $6D0) with standiy$1,000 ea 
1006 Assaried TELLABS telecom signaling modules 
75 GTE LINKURT 46A channel modems 
84 ROCKWELL channel modems 
30 OTL-7300 Shelves (add-on $125) start-up 
50 MC-40) Term cards 
10 MOTOROLA Maxtrac 800 8-1 
10 TMX 8414 and MOS Gmark ............. 
25 MOTOROLA SYNTOR XX 100w UNF 
1 DICTAPHONE 5500 20-channel icgging recorder _ 


1 MOTOROLA Mico: 42-50 PL, 330w 
SQ MOTOROLA Mitrek 42-50 PL, 6Oe 


1-800-249-1250 


eS ® 
Rad i US NOBODY SELLS 


MORE FOR LESS 


BUY & SELL: 
LTR-SOOMHz & SOOMHZ EF Johnson « Kenwood * Uniden 
MOTOROLA 


UHF * VHF * 8OOMHz * 9OOMHz 
« Mobiles « Portables * Repeaters «Amplifiers * Paging Transmitters 


1-800-786-2199 


203 N. Chestnut Street * McKinney, TX 75069 
a Liceul Fax: 972-562-7957 


Nabunwide Purchasing anid Sales of Used Mike Malone 
Two-Way Radio Equant www.usedtwoway.com 


A OF" 
Regular Price © 
$56.58 i 


dels: 
Not Valid With Any . 


8063 
iB & 6dB) & 


fing distributors. 
S=® SIGNAL 
PROPAGATION 
SSS eS SYSTEMS 

olor Catalog! 


» FAX =. 800-851-9009 
FAX 630-351-9009 
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Equipment for sale 


Get The Most From Your Two-Way 
Radio System etunt's Piug-v-Trunk? is Here! 


The ETrunk Plug- 


N-Trunk boards bring the benefits of modern trunking to 


Radius® SP-50 portables and SM-120 mobiles. ETrunk Plug-N-Trunk boards 
do not require any soldering to install. Just plug the board into the SP-50 or SM- 


120, and program the radio. Plug-N-Trunk boards are available already installed in 
the radio or as a board for in shop installation. 


Trunk Basic boards and Ultra2 boards are available for other models of Radius radios, 
Maxon, Uniden, and several other radio brands. 


Private Carrier Operations * Commercial Users 


UNK SYSTEMS, nc 


2400 Sand Lake Road « Orlando Florida 32809 « 


Now, here’s a switch! 


Gnanc2OUARD 


automatic \oN/77AEH mer sawiteh 
for two-way radios, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A 
PROTECTS YOUR RADIO. 
SuccesT® ONLY $74.95 cowim 


12 ANE 24 VOLT MODELS AVAILABLE 


CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DBALER KIT! 


400 vedio Avenue 
Altoona, PA 16602 


mats 


aeGoso 


cas 
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LOW BAND SPECIALS 42-50 
GE: 110 Watt Rangers w/$550 
110 Watt Delta-$ w/$550 

110 Watt Execs & Mastril 

250 Watt & 110 Watt Mastr Il Bases 


MOTO: 110 Watt Maratrac A2/A3 
110 Watt Mitreks, Micors 


PLUS MUCH MORE, CALL! 


Orders: 800-456-5548 
VersaTel fee 


FAX: 307-266-3010 


http://www.trib.com/VERSATEL 
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SERVICE 


At CommSupply 
4a Ga ee 


Public Safety Agencies « Utilities 


(407) 856-1953 * Fax: 407-856-1960 
Circle (98) on Fast Fact Card 


Buy 
ad SP GENERAL 
COMMUNICATIONS 
OISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 
Largest Inventory * Quality Service * Fastest Delivery & Best Prices 
We service most makes and models. Reasonable Rates! Fast turn around. 15% discount on service parts. 


Programming available—Guaranteed same-day turn around! 


7) 
GE Kenwood Midland Yaesu/Vertex Maxon Most Motorola a 
Ritron Standard Uniden Bendix/King Johnson s 
5157 Anton Drive * Madison, WI! 53719 » 608-271-4848 » FAX 608-274-2080 8 
800-356-3200 Mobile 
I Communications 


www.gencomm.com 


Aerot Repco Systems, Inc. 
Call toll free: 1-800-950-5633 


At 
Wholesale 
Prices 
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- 


ANDREW. 


*HELIAX® Coaxial Cable 
Connectors and Accessories 
*HELIAX® Cable Assemblies 
*RADIAX® Cable 


9 
1 
3 
3 
1 
4 
4 
7 
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0 Quality Products 
0 In-stock 
0 Personal Service 


1-800-255-6222 


Circle (101) on Fast Fact Card 


TATION IDENTIFIERS 


RACOM 222-722-6664 


FOR SALE: Best Offer 

TRIDENT TNT 120 
TRIDENT RVL5200 
HARK $S450 
UNIDEN ARX780 
LORAIN RLSOF50 
LORAIN DVC Changer 48-12 
GLENAYRE DVC Changer 48-12 
TELLABS 6919B Echo Canceler 
WESTELL 4324-01 

Call 208-785-1430 


J Morse code and Voice ID 
J 3 monitors and 3 timers 

U Several models available 
Special prices for a limited time 


216-351-1755 


Classifieds 


Equipment for sale 


= 
2-Way Radio 
Only $59.00 each! 
Quantity discounts available 
“The transmit and receive audio is perfect!" 


—Chris Anderson, Norwescon 


“A good product at a fraction of the Motorola cost.” 
Sharpless Jones, Atel Radio Co. 


“Tt makes me feel like James Bond!” 
—Cheyenne Scott, age 10 


DEALERS WANTED 


e-mail: 


Earpieces! 
u/c 


Klein 
Rt 


(800) 959-2899 
fax: (619) 631-1163 
info@kleinelectronics.com 


UPDATER 


Unbelievable prices 
on Motorola Radios: 


GP 350 


All radios include: 
High capacity battery 
1200mAH 

Standard rate battery 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


CHEM Massaponax Business Park 


3605 Loren Whitney Drive 
Seeley VA 22408 
Mailing Address: 

P.O. Box 7846 


f= ME 
NN ELECTRONICS 


> Two-Way Radio Communications 
> New and Reconditioned Radios 
> Custom-Designed Radio Systems 
> Repair and Programming 

> Consulting 

PURC Stations, High Power 


Low Band, 30-36MC, and 42-50MC 
UHF 450-470MC 


charger 

Action belt clip 
Antenna 
Operator's manual 
Factory warranty 


GP300UHF 
16 channels— 


GP300 VHF 
16 channels— 


GM300 
VISAR 


[V Prices are COD 


Delivery within 8 
working days upon 
receipt of order 


Send your order 
NOW 


=Sharp — 
COMMUNICATION 


Distribution Ceater 


Shipping and freight 
insurance not 
included in prices 


Fax: 817-763-0810 
Phone: 817-763-8037 
AMI 

applied micrologic inc 
NICOLE LARKIN 


Circle (102) on Fast Fact Card 


ae 


ASTER FA Gp ARHANGE 
DEMOUSED RAUIOS 


2 BIO oy cerseeee POSYQTIGG2 ..,...4 4, 1M eh, 450-470 sa 


Quality used saga os aq Motorola, | {8 -—-<paecen nie Se 

. G.E., EFJ, Midland, Radius, Etc. Contact |} | }- Pio rain ear ae ep tea a0 

» us when you need equipment or when you 2. PIO PHOLCIBS dw, Kch, 438-470 19 

. 4. GPM PosYPCMOAD Sw, 2 ch, 146-1754 ss 

have something to sell. Replacement 5. GP300 _ PMYPCMA2 4, 2h, 438-470 we) 

; parts and units of all types available on 9 | 3 ee ee ee aeain, pe 

short notice P| HT 1000. WOIKDCSAA3 ... Sw. 16ch, 186-178 ” 

GET ON OUR MAILING LIST! 4. T1000 HOISDCPAAL ___ dw, 2 ch, 450-520 a 

3. PS 1133GNU312 2w. Ich, PL. BLGR DOT ”~ 

(Please mail or FAX us your letterhead) i pid MeCN eal rye pein Mes 
UNIDEN Sw. Sch, VHF did 0 


MDM Radio, Ltd. 


1629 B North 31st Avenue 
Molrose Park, IL 60160 


Tel. (708) 681-0300 
FAX (708)681-9800 


SAlE portables ree tus 
“All mobile 


JAN UNTS LE 
we eBUY Se UNITS—RECEIVE ADDITIONAL 5% OFF eee 
aaeKUY [f+ UNITS—TAKE AN ADDITIONAL 10% OFF! eee 
## eBUYING LARGER QUANTITIES?-CALL FOR PRICING'# @ # 
CALL TOLL FREE: 883-260-7368 
FAX ORDERS TO: 310-312-5437 


URI Address: http://www. fls.infi.net/~mechem 
Circle (99) on Fast Fact Card 


FS @ 4-5-9) SERVICE: you deserve it, you'll get it. 


Quantity Pricing Available on: 


Authorized Distributor 
Mobile Communications 


it’s the bottom line that counts. 


Battery Testers 


A/C D/C Load Banks & Power Cable 


THERMAL ENGINEERING & 


(800) 881-7118 (410) 867-6773 Fax 


Fredericksburg, VA 22404 


100W CD, 30-36 Base Stations 

Centracom II consoles 

CEBs and cards 

Power Supplies 

Cll Half Panels 

NEW Battery Maintenance Systems 
TPN9430A, TPN9431A 

6-Unit Charger Analyzer 


E-Mail: mechem@ils.infi.net 


We'll never forget youre 
the only reason we're here. 


Distributor for: 


* Mobiles TELEWAVE 

* Portables Site Management 

* Conventional | RFI 

* Trunked Connectors & Cables 


* Accessories 
SAMLEX 
Power Supplies 


WHELEN 
Safety & Warning 


tadio sales to 
dealers only 


For Wireless Data or 
Cellular Sites 
24 & 48 VOLTS DC 


Next Day Air Delivery 
Sales, Rentals & Leasing 


EQUIPMENT, LLC 


www .thermalengineering.com 
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Classifieds 


Equipment for sale 


Compatible Moterela® 
Radio yoy iulpmen 


1113 Central Avenue 
OLFE Billings, MT 59102 
COMMUNIEGATIONS § Phone: 406-252-9220 


Fax: 406-252-9617 


MOBILE DRAWER UNIT SPECIALS 


W_ BAND MOBILES 
MICOR T?1, Pcs 50... 
MITREK 751, 50w, 39-50... 
MITREK T71, 100w, 39-50 
MOCOM 70, U71, 42-50 
EXEC Il, 100w, 42-50 ........ 
MASTR Il, 100w, 42-50 
silver handle 
brown handle, tested .... 
RANGER, 60w, 35-50, NEW 
HIGH BAND MOBI 
MICOR, 45w, 132-150, Ham Split ......... 
MITREK 143, 43w, 121, 150-174 . 
MITREK T53, 60w, 4f, 150-174 
MOTREK 153, 2f 
MOTREK 173, 100w, 2f.. 
GE MVP, 20w, 3f, 150-1 ‘one. 
DELTA crystal, 40w, 130-170... 
DELTA crystal, 100w, 150- 170. 


PA-I Programming Adaptor...$119.95 [ FULL LINE OF PROGRAMMING | | Program 
* Compatible with "RIB" unit, CABLES AVAILABLE your Radios 


* Rugged steel case. = NEW! GP-350 Cable SE 
: RADIUS" SP5O, ...$Call N-HOUSE | 

2 PeWerLeD, Package Deal Discounts oie a 

_ SPT GP300P 110. HT50/P100. STX 

told pein peed : ‘| Genny. VISAR. JEDI, HTT 


Softw ‘Atate, 3 
ara otter procets are ; SABER, SPECTRA’, RADIUS’ 


Trademarks of Motevala’ ing \ MOBILES, MAXTRAC™ and More! _) L 


PA-HI Pocket Programmer...$169.95 PA-II Programming Adaptor...$ 139. 95 
* Micro-Size Design for Convenient Portability and Field Use. * Canlalns rechargoable Ni-CAD Batteries: 
* Uses Surface Mount Technology (SMT), Perfect for field use and Portable, 
ab Laplop & Notebook Computers. 
* Status LEDs: Power On and Charge. | 
+ Power Switch. 
* Power / Charger Included 


> faris- Industries. * Runs for 6 continuous haurs, 


from a full charge 


\ ay i H 
1:600+792:957 = 
fe [==] Same Day Shipping from Stock! 


470 Armour Drive NE ¢ Atlanta, GA 30324 * Tech Info: 404-872-0722 + Fax: 404-872-1038 


Pnces, availabity and specifications are subject to change without notice. Shipping and Harding are not included wah price. MASTR Il, 100w, 150-170 
silver handle... mS 
A brown handle .. 
Circle (104) on Fast Fact Card UHF MOB BILES 


MITREK on 420, 45w, 12f 
MARATRAC, 110w, clam shell head, 
32channel, all accessories ....... 

MICOR 144, 60w, erat. PL. 
MICOR 174.. 
MITREK T34, 450-470 . 
MITREK T44, 60w, 450-4 
MAXAR & MOXY 024, 15w, 0 
MAXAR, PL, 1f & 2f.. 
MOCOM 70, U34, 470-490, If .. 
GE MVP, 20w, ff, PL, 450-470 
35w .. : 
MASTR Ii, 100w... 
RANGER. 40w 
Above prices DO NOT include accessories 
BASE [D_REPEATEAS 
MITREK L53 base 
MOTOROLA tabletops, all bands .. 100 
MICOR, 100w, 30-36, continous ‘duty Bs 
ribbon style - ¥A 
. MICOR UHF repeater, “450-470, C54, 
Circle (105) on Fast Fact Card 5-foot cabinet . . 


SYNTOR tabletop, 
COMPLETE CHANNEL LAND MOBILE RADIO BBS ie siivesoed Sulkin inte 
ELEMENTS ON YOUR Buy-Sell- Trade used radio equip- MASTER Ils with PLL call for price 
FREQUENCY FOR ment with hundreds of other Circle (106) on Fast Fact Card 
$25 - $35!!! dealers nationwide. Call with BUYING ERICSSON-GE EQUIPMENT 
ORDERS ONLY: your modem to register now. CALL OR FAX FOR QUOTE 


De eee a © ek Se Mice ale «es EB $825 Systams Control head 
1-800-237-6519 


RANGRYDelta EDAC table-top station -...........99 
PE/MPX/PMIl new parts call with P/N 
INQUIRIES AND IN LA: FCC Database Spor a 
504-361-5525 


PC202S VHF PCS porlable w/new battery... 
ONLINE 
Motrac; Micor, Mocom; Mitrek; Etc. 


MVS VHF 150-174 16-channel, scan 
MTL UHF 4w portable w/charger ... 
Low Annual Fee MPI UHF 4w tech, special 
«Mi MPI 8-unit multicharger, checked . 
MT's, and GE Elements. Call for No. Per mole: Gharge RANGR 450-470, 100w. less accessories ... 
. DELTA-SX VHF 110w, less accessories 

mis dE itabl The re ee BBS DELTA-S VHF 110w, less accessories... 

ny desired Frequency available 91 6-67 9698 DELTA-S 450-470, 100w, less accessories , 

- ™ DELTA-S 450-470, 40w, ies . 

for fast delivery. L Iw, NO accessories 

Lifetime Warranty on Crystals 


DELTA-S 42-50, 110w, less accessories 
DELTA-S 42-50. 60w, less accessories 

Trade-in credit on your Old 

Channel Elements 


We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


NOW Featuring TELEX 


Re — GW... We Feature a Full Line of 


Headsets and Ear-mics 
WM roresaucrs * We carry a large variety of Brand names such as: 
Antenex, Astron, A.W. Cases, Decibel, Jbro, 
SX RCW IS NOW ON-LINE x Maxon, Midland, MX-COM, Tekk, Telex, 
FREE for qualifying dealers. Call or Fax TCC, TPS, Vertex, Relm, Ritron, Cable. 
Request for FREE Software & Access Code! * We have Flal Rate Repair Service. 
* We Do Installations of MX-COM boards 
(800) 726-9015 © (612) 884-8352 * Your One Stop Warehouse for All Your 
24 Hour a Day FAX (612) 884-8356 Communications Equipment Needs. 


CHECK US OUT ON THE WEB TODAY — + Wholesale Prices to Dealers Only 
http:/www.radiocomm.com 


BAR-CODE PRINTERS MVS control pane! 16-channel, scan 


MLS-I control panel 8-channal, scan .... 
ett control patel Loca no scan .. 
PLS MPI speaker mic. .,. 
e PAGER REPAIR LABELS MPA/MPD MBK speaker mic. . 
Print your own cap codes, frequency, DSTAO1 MVS desk-top station NEW. 


reward and bar-code lables in house. Seavey Cane a at ies 
Sy MASTA li 150-174, 100W ..... 
A ADVANCE LABEL & TAG MASTR II 42-50, 110w, w/ace 
= CHOSAT MPA Bot charger NeW 
. slot charger 
1725 N.McDonald McKinney TX 75069 MPS/MPR/MPX/MPUMPD Chargers sss... 
972-542-534 -800-466- NEW LONDON TECHNOLOGY. 
1-972-542-5345 1-800-466-5345 231 Old Timberlake Road + Forest, VA 24551 
FAX 214-548-2518 Tel; 804-525-0068 * Fax: 804-525-0078 
www.newlondontech.com 
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Classifieds 


Equipment for sale 


MOTOROLA 


Authorized Paging 
Systems Dealer 


THOUSANDS OF 
MOTOROLA PAGERS, 
PORTABLES & 
RADIOS 
IN STOCK 


MOTOROLA RADIOS FOR LESS 
WETEC ELECTRONICS 


4 ® 
Radius 
e-mail your orders to: wetec1 @usit.net 


1-888-GO-WETEC (ENp USERS ONLY) 


MOTOROLA 


Authorized Paging 
Systems Dealer 


46-9383 2 


MOTOROLA 

MITREK motile URF wiaccessones ath 
MITREK 100 mobile 30-40me, PL, extender wiaccessone: 
MITREK 110w VHF base sation, seq, scan wipriority, PL, seen mic 300 
MAXAR VHF inabiles, PL. 145 aa 
MITREK 10tw bisa slalion, 30-40 i, locaramale contol with mec . 1.100 
‘SP50 VHF (portepie, 2 channal, wicharger 3 

@ MICOR | 10w VHE Gase station wisecond recewer 
* MICOS SATELLITE VHF race 
* MICOR VHF monde 
* MOCOM 70 WHF mobile 

GENERAL ELECTRIC 

* E SERIES 100w mobile. VHF, 4 lraquency scan wiacconsarias ....... 
* MASTA PRO wage stations 10Dw, your chalce, iow/VHFIUHF 
*# PHOENIX SX UHF mobitas, brand new, in boxes .. 
MASTER PRO mobiles wiaccossonas 


TA low bang mode 100w, 36-35 wStrequency, accossores 
DELTA VHF 100w mobile wiaccessores 
EXECUTIVE U VHF vehicle ropeaters inoteyes 
EXECUTIVE II base, 50w, 30-Jdmc GE PSMDIG pve nn cen 
Saad I VAF basn< localiremola 
RANGER !d0w UHF mobiles wiuccessories as 
PCS UHF aad ies. B channel, DIME. wichargers 


OOw mobiles wiacc have ‘es 
MASTE Ii 44° empty cabinet wide 
Sudcasa 102310 Programmer. tena t new, wilh solware snd cavos 
8 PRODUCTS 


DB PRODUCTS Duplaxor, ON4056, VHF 
«# DB PRODUCTS duplexar a gz. UHE 
NWOODS 
TK260 VHF 4 treg. Sw pertabie, pest 
1K36C UKF 4 frog, 4w po-tabie NEW 
TK762H VHF 2-channel, 45w mobile, NEW 
TKOB9H UHF ‘i2-channel, 35 mobile, NEW 
TKR-B20K ask top repeater, NEW 3 
30, SER! IES, 11dw, VHF. 32-chunnal mobile, NEW. , 
T120 Pray seen Tost Set, NEW fie 
" eh 820 UHF mobiles 165 2 
MAS RELA NEOUS. 
WILSON VHF mobile Wiaccessones 
WIDLAND VHF motees. 3 freq. Siw 
LapTop. ZENITH Model ZWL-0200-07 vory clean. watery and caring case ais 
* ZENITH VMS vidao camara, like New, complite 
# JOHNSON CA1CO0 UHF community rapenlor z 4 ga0 
* new lishings 


“NO CODs" 
N.H. COMMUNICATIONS 
PO, Box aya Manchester, NH 03108-5242 
|} 603-668-3004 


(OLOS2 COLOR. COLOR! 
COLOR! (>) COLOR! 
COLOR! COLOR! 


COLOR! COLOR! COLOR! 
opour: COLOR! COLOR! 


Circle (107) on Fast Fact Card 


USED MASTERII STATIONS 


LOWEST PRICES A PAILABLEN! 


ATeevercmeen [eee ee 

A enteral i = ee WATTS SIMPLEX 
& More! 

A Used Stations, Parts & PA’s 


150-174 MHZ 35 WATTS SIMPLEX 
150-174 Mhz 65 WATTS REPEATER 
A Best Pricing Available! 


150-174 Mhz 100 WATTS REPEATER 
150-174 Mhz 100 WATTS REPEATER 
150-174 Mhz 100 WATTS ala =alitah os 
UHF BAND ©) 2 
406-420 Mhz 65 WATTS REPEATER 
450-470 Mhz 100 WATT REPEATER 


Ef 4. EXPRESSTECH 


D&L Communications, Inc. 3512 Cavalier Dr., Ft. Wayne, IN 


1-800-334-9653 


Circle (115) on Fast Fact Card 


USED RADIOS 


at Low Prices! 
» MICOR *GE (2 channel)/(20 channel) 
* MITREK * RCA *UHF (43A—470) only $389 
Ee ee eaeare *VHF (146-174)only $369 
* MOCOM 70 *T ‘ 
capasen wi CHAYSTAL ELEM: Volume discount available 


*Extra batteries (HNN 9628) $40 
Order: (714) 543-6800 


*= APTRS « BASE STATIONS 
Large Quantities * (817) 433-5452 


June 1997 
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Classifieds 


Equipment for sale 


THE BEST WAY 
TO GO TWO WAL 

uniden @ETRON) VoCom Bad") Tcom 

MWMYAERESU & 47m CES AF 


cushcraft, («7° ANTENEX« 
Selectone ANDREW €XIDE 


SAMLEX\-G@ [RAMSEY] gaff SSA SmarTrunk S 
SOLAREX FBI IVE 524... WACOM ADEMCO ROHN 
3 ¥scomKENWOOD CELWAVE (Ya AVCOM 


Any Product... Pe CVT 
..Always in STOCK !2!! EF Maiercom@whe.net 
Tel. (915) 533-5119 


CALL NOW and Ask for Your Fax (915) 542-4701 
FREE Catalog 1997 El Paso, Tx. 79901 U.S.A. 


Circle (109) on Fast Fact Card 


* PAGERS ¢ PAGERS * PAGERS « PAGERS: PAGERS ¢ PAGERS « 


MOMANUS YX 900MHz 
OMMUNICATIONS (maa 
AVAILABLE 


* Pager Repair * Refurbished Pagers 
* Factory-trained techs * New Motorola & NEC Pagers 
¢ Fast turnaround * All freqs. available 

* All work guaranteed ¢ Parts, accessories & 


We Buy Pagers __ 
“ONE CALL GETS IT ALL” 


400 North Fifth Street 
Blytheville, Arkansas 72315 
RI EE © Phone: (870) 763-6250 + Fax: (870) 763-6533 MOTOROLA 
E-Mail: mcemanus @arkansas.net Authorized Paging 
Web Site: www.memanuscomm.com renee eee 


* PAGERS * PAGERS * PAGERS » PAGERS:s PAGERS * PAGERS « 


Circle {110) on Fast Fact Card 


HBMOr>PUVsHVIMOPVs HAMOYD 
"ORIMOHOPUVUHIMOYrVs HBMOPD 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 
wit 


h trade-in/3 working days 


CRYSTALS 


MAXON, TEKK, UNIDEN//working days 


Channel Element HO/Kirby ‘Ent. 
4120 Kirby Rd. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


SERVICE MONITORS 
FOR SALE 


MOTOROAL A-2001/A $3,900 


MOTORQAL R-2002/B 
MOTOROL r-2008/c 
MOTOROLA R-2200/B 
MOTOROLA R-2410/B 
IFA SO0-A 

IPR 1000-4 oo. 
IFR 1000S° ...... 

IFR 1500 


[ERTS asiriinasicescersonns 


4,300 
4,800 
3,800 
5.500 
3,900 

.. 2,800 
3,800 
7.500 

22,000 


WAVETECK 300B . $2,800 
WAVETECK 3000S , 4,000 
WAVETECK 3100s . 5,000 
CUSHMAN CE-50H41 .... 3,500 
CUSHMAN 4000 ... 3.500 
STABILOCK 4040... 5,500 
STABILOCK 4031 . 10,950 
STABILOCK 4922, 2,900 
MARCONI 2965/2957 .. 5.500 
IFR 4200S sees 6,200 


RF IMAGING & COMMUNICATIONS 
408-929-2244 FAX: 408-929-0962 
HTTP://WWW.BEST.COM/~RFIMAGE 


SERVICE MONITORS 
FOR SALE 


* Marconi 2955/2957A service moa 


* |FR1500 


COMMUNICATIONS SIGNALING 
Call 800-423-2565 or in CA 805-251-2244 


MRT CLASSIFIEDS 


Mobile Communications’ 
#\ Marketplace. 


Guy & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
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USE MRT CLASSIFIEDS 


aT wt J 
uJ 


USE wTELASS EDs 


Classifieds 


Equipment for sale 


Transmitter Coverage Problems? 
Transmitter Steering | 
Extends Talkout Range! 


r - — | 


RAPT. 
SUTTER BUTTES 2-WAY 
598 Garden Hwy.. Ste. 16 * Yuba City, CA 95991 

Phone: (916) 674-7532 * Fax: (916) 674-1941 
www.2-way.com 

The Comm Line BBS: (916) 671-9698 

USED EQUIPMENT SALE 


MOTOROLA MAXTRAC 800 035-B1 .... 
MOTOPIOLA MAXTHAC 800 135-B85 .... 


te 


Franemiter | |) Morgnocancrnn are 3? 
Steering Unit MOTOROLA MAXTRAC S00 D37-B2, 2 system 1S 


MOTOROLA MAXTRAC 900 D27-B3, 2 sysiom . 
MOTOROLA MAXTRAC 800 027-86, multisystem 
MOTOROLA MAXTRAG 900 027-B7, multi-systam 
MOTOROLA SPECTAA 900MH2 037KGASJBS, wimic 
MOTOROLA SPECTRA 900MHz 027KGASUB2. wimic 
MOTOROLA PP- 1000 full duplex 800 tunked mobile ........ 5 
MOTOROLA TRAXAR 800 trunked mobilas (D35T DASGOODK} wio accessories . 
MOTOROLA MOSTAR 800 trunkod multi-system (various models 
GE RANGER UHF 100w 167-B w/S-580 scar haad .... 
GE TPX-8403 BCOMHz portable ..... 
GE CMX-8630 800 conv. mobile - 
GE MASTA II aux receiver 42-50 MH? .. 
GE MASTRA Il 42-50 100w DC base ......... 
JOHNSON 8601 860MHz lull duplex mobile EXCELLENT. GONDITION. 
JOHNSON 8620 3Sw wiremote mount control hoad BOOMHZ .., a 
JOHNSON CHALLENGER 7172 UHF 488-512MHz wiaccessories . 
JOHNSON 8606 800MHz LTH wiaccessones 
JOHNSON 8604 SD0MH2 LTR wiaccessones 
JOHNSON 8605 800MHz LTR wiaccessories api 
JOHNSON 8610 800MHz LTR wiaccossorias ........... 
JOHNSON 8615 800MHz LTA wiaccossories .... 
JOHNSON 8640 SOOMH2 LTR wiaccessones 
JOMNSON 8644 SOOMM2 LTR wiaccessonies _. 
JOHNSON 8655 900MHz LTR wiaccessories ..... 
JOHNSON 8700/8710 B00LTR , 

JOHNSON B560/8565/0570 LTR BDOOOMHZ portne . 
JOHNSON 8600 series desk mics (tasted) .. 
JOHNSON 8COMHz LTA repeater 
KENWOOD TK-330 800MH2 LTS wiaccessones 
KENWOOD TK-930HD 8D0MHz LTR mobsia wi faCCOSSONES . 
UNIDEN SMS92STS 900MHz LTA 
UNIDEN SMS930TS 900MHz LTA 
UNIDEN FMS 810TS BOOMH2 mobil 
MOTOROLA STX ConvertaCom wiamp an 
MOTOROLA MTX-3000 portabie B3 
MOTOROLA MTX-300 H25HFF5S1B1/B3'64 SOOMHz 2 ui systom portable 
MOTOROLA MTX-900 wi/DTMF H25HFA51B4BN .. 
MOTOROLA MTX-900 Classic H25/BFS1B4BN ... 
MOTOROLA MSA 2000 VHF 30w copeater ...., 
MOTOROLA MSR 2000 VHF 20w base ....... = 
MOTOROLA VISAR S00MHz (no bamery) «eee 
MOTOROLA MT-500 UHF 4w, ai, PL, wMDC 600 signaling Z 
MOTOROLA 43MMz Pure 8as@ C71JZB-11064 oo... 
MOTOROLA MICOR C71 RCB3105DT 42-50 100w ropeaier 
MOTOROLA MICOR 800 conv repeater ..... - 
MOTOROLA MX-350 VHF 5w ca. less elements 


KING BOOMMz LTR ponablée LPX2101 ad 

KING bank charger |. AAOQ3B0 (new in box) ..... 

i LE ° SALE = 5 TE (EE ¢ SALE 
Circle (113) on Fast Fact Card 


* 


Use with Multiple Transmitters to 
Extend System Sane ees 
Automatic Transmitter Selection 
Far Lower Cost than Simulcast 
Fills Gaps in_Existin ng Coverage 
Works with Standar 
Tone-Controlled Base Stations 


Ly Products lil <= 


Land Mobile Radio Solutions 


1211 West Sharon Road 
Cincinnati, Ohio 45240 
(513)595-5900 
info@ctiproducts.com 


Circle (112) on Fast Fact Card 


** *£ * % 


aBBaanoee 


WE vs 
BUY 


AND SELL 


USED 1a MAXAR 80, aC i 
r nee Hopenies, “460M hens 
gt MICOR Comin. Atrs. 4BOMbs, C 
MOTOROLA, ea MICOR Repeater 460MH2.Céd 
A Base, 400Miz, SB4ACE 
| Bases, 4GDMIz, 


> AL! -—-_SALE > SAL s SALE - SAL! 


eB 


Ra 


TWO-WAY 
RADIOS 


SCHAEFER 
RAD 


ALINCO ICOM KENWOOD YAESU MOTOROLA 


Introducing NEW radios. Authorized Export Dealer 


Alinco DJ-190/191/680/V/0 DR-130TE2/430/6 10/605 EJ-21D/21X/27D/18D 

Motorola CP-50/GP-300/350/900 GM-300/350/900/ 1200 ST-865/2/3/868-05 

Yaesu/Vertex =.VX-500/200/10 FTL-1011/2011/7011 VTP-20/VTM-20 
Upgrade or build your NEW local (hotel, office, small city) radiotelephone system today! 


" ‘ap ) HOBEABIZ12A 
130West [iat et 
Fayette St, 3 a 3 CTIRTB1406 
P.O. Box 395 a 5 
Denver, lA 
50622 


PHONE. e 9 
(319) a4 500 455 MHy, Mixed Model 
a MT500, Slandarnt Omni Chargers 
a OICTAPHONE 4000 20 ch Hecorder 
984-6115 4) ea MOTOROLA SYSTEMS 90 Sirens 
FAX: 


WANTED: 
319 STX radbos, motels: HISWPAS170 & H3SWKAS270 or 
( ) AWYTHING Type |! 
984- SYNTORS & MITREKS WHF; 75-100w 
RADIUS: bases, mobiles, portables & repeaters—all ranges 


Controtlersfbase/subseriber equipment for SmarTrunk-L[@LTR and MPT-1327 wunking formats, Antennas, 
Accessories. Moderns w/GPS receivers. Power Supplies 220V in stock. Special products and full systems available, please 
inquire With your needs. Workiwide delivery, installation for large projects. Several forms of payment including VISA/MC, 


http://Awww.nsiradio.com E-mail:info@ nsiradio.co 


(op NS! Lta. ‘To Order: (800) 977-0448 B Poccun 3B0nnte: 
30915 18th Ave. South “C” TEL: (253) 945-2426 TetDanc (383-2)46-27-65 
Federal Way, WA 98003 FAX: (253) 946-8311 or Int'l. FAX: (206) 946-8311 


Circle (114) on Fast Fact Card 


For advertising information 
Contact: Michele Greer 


800-347-9375 
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Model SVR-200 Synthesized UHF 
Vehicular Repeater 


.., *Synthesized-All parameters PC Peale 
*Motorola PAC/RT® fully compatible 
©" First man out" with priority sampling 
*Multiple vehicle operation: up to 256 units 
*LTR®, EDACS® & Motorola trunking compatible 
* Optional remote channel steering via DTMF 
m *Easily interfaces to any make or model mobile 
; * App notes available for most public safety radios 
° Public Safety - Wide area coverage without satellite receivers 
¢ EMS - Paramedics maintain communications even inside buildings 
* Utilities - Crossband repeat works with existing lo-band systems 
* 800/900 Trunking - Mobile coverage with a low power handheld 


* Fleets - Eliminate pagers, cell phones and missed calls. 


5142 Bolsa Avenue. #103 singer 
= 
Hunington Beach, CA 92649 SQ oo 228 
PYRAMID Phn: (714) 901-5462 seegte 


COMMUNICATIONS Fs. (714) 901.5572 Be 


Circle (116) on Fast Fact Card 


NEW 
Ss | DIRECTIONS | 
| ! | FOR YOUR} | 


. BUSINESS 
www.anchorgraphics. com 
| "The Label Experts" 


| MARKETING INC. 


uA Hace 
| 972-242-0439 F. 972-242-0959 Rear 


Convert any handheld of gf 
mobile radio into a simplex or 
duplex repeater system 

Ideal for setting up short-term 
emergency service repeaters 
al remote locations or disas- WWW.Spectrum-usa.com 
ter sites. SPECTRUM Phone: 800-566-27884 


PART NUMBERS 


PH: 937-773-6255 
FAX: 937-773-8003 


— 


FOR 


MOTOROLA 


caLL Brasco PALSTAR, inc. 


CELLULAR & PAGER LABELS 


ee Labels for pagers, cellular phones and two-way radios 
Paegy , with your company's logo. Warranty labels for batteries. 
an? Bar-code printing systems. 


Call us for free samples. 


: ADVANCE LABEL & TAG 
1725 N. McDonald St 


=~, 
A LSPs W Mckinney, 7X 75069-8230 


1-800-466-5345 FAX:972-548-2518 972-542-5345 
“Our years of experience are your best Insurance” 


Remote Control Anything...| APPLICATIONS: 
Anywhere, with the PT-OC POCSAG| Start and stop pumps 
remote control switch. Uses standard sal ole system 
paging messages to control up to 8 outputs. reboot computers 

An onboard serial port allows serial data tobe] disable stolen vehicles 
transferred to printers, electronic signs, and} control railroad switches 
process controllers. 512, 1200, 2400 Baud. | control electronic signs 
Also available in TNPP. Custom software] deliver paging messages 
and firmware applications available. to printers and 


electronic signs. 
To order call PageTap, Inc. manage solar powered sites 


800-735-3650 or 303-337-4811 | control stop & waming 
Fax: 303-337-3084 lights 
http://www.pagetap.com contro! STL links in radio 
EMail: pagetap @aol.com and TV stations. 


PAGERS 
FOR 


LESS! 
1-888-GO-WETEC 


MOTOROLA 


Authorized Paginy 
Systems Deale* 


BUY & SELL 


# USED MOTOROLA 
TWO-WAY RADIOS 


Hi MM ATION 
408-758-9704 * FAX: 408-758-5104 
Attn: Dan Thornton 


After 1 month ‘Don 
Make sure the memory of your ad Skee 
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SEALED BID Y7-620-EW 
Entire County Government system replaced 
G.E., Motorola VHF/800 mobiles, 400+ units; Motorola MX series portable UHF/800, 650+ 
units; Motorola Syntor/Spectra 800MHz, 150 units; Motorola vehicle adaptors MX series, 
370+ units; MT500 VHF/UHF, 360 units; repeaters; CentraCom |, MR200-600 microwave; 
thousands of misc. and support items. Over 1,900 operational radios. 


BUY © SELL*TRADE * CLEAN WORKING EQUIPMENT 
NEW: 929-932MHz DIGITAL PAGING TX SKY K 


Programmable by Dio Switch From S-160w output. Sppm stability 
Amencan Made—t-vear watranty 
Available sopn—teserve yours NOW! before hack orders priv up, CALL 
BASE, REPEATERS, PAGING TX 
30 928-950MHz Digital Paging Tx 5-150 oo. Tram 
1 MOTOROLA d= 


c repeater VHF SOw SALE $995 


Petite anata pti te abana per A pre-bid inspection of the items to be sold will be held each Thursday beginning on May 29, 
3 MICOR 450M He 250w Basa/Rpt eee fone... $1,995 i i 

‘0 Mics tapas 0-85.18 ts i in ‘i tom 5148 1997, and ending of June 26, 1997. Interested bidders should call the Orange County 
oe MICOS AONE ST aU Tear MAB RET tiie 8 OR Comptroller's Property Accounting Department: (402) 836-5792. 


4) MICOR 30-9 Ow Base 'R; for $3 . . - + 
3 GE DELTAIRANGR Base DerTone LB VHF.UKF to... $388 Sealed bid offers will be accepted up to 2:00pm (local) July 10, 1997, in the Purchasing and 
35 GE Exil Base/Apir SOw U8, VRF, UHF . from... $195 


Contracts Department, Orange County Administration Center: 201 S. Rosalind Avenue, 3rd 
Floor, Orlando, FL 32801. Copies of the bid documents may be obtained from the Orange 
County Purchasing & Contracts Department. Phone: (407) 836-5635. 


Martha ©. Haynie, County Comptroller, As Clerk of the Board of County Commissioners, Orange County, Florida, 


WD GE MVP 3Ow BaseAptr VHEYUSE ‘SALE from... $100 

20 MOTOROLA MDCOM 79 50w Base LB, VHF. UHE SALE Frain $100 
MOBILES 25-50MHz 

2 MAXTAAC 600 16 channel, wiscan new SS 

6 GE MLS 261 60w, 8 channel, scan 42 50MH2 SALE ...... $295 
209 MASTR Il 25-50MHz, 60-100 ....... SAM, oo. $50 
200 GE EXII 24~SOMH2 G0-100w ...... ee MOM... $25 


ta a PETER 39 SOMA, Bow . rom a Circle (117) on Fast Fact Card 
A MICOS 42- ee 100w : ave {OM $50 


MOBILES 150-175MHz 
10 MITREKS 100w, 4 frag, oo. ce soneenee HOM...... $250 
3 SYNTOR 18d SAA B-16 channel, 110s woe trom... $160 
6 PHOENIX SX 2-16 channel. 25-40w .. from $150 
2 MIDLAND SYNTECH § 60w Re a] 


MOTOROLA RADIOS 


at IGOR a chancel TD rates RADIUS — RADIUS — RADIUS 

0 Gea chase hi V10W. STO & Digital PLL nu kan Re Tons in stock at USA‘s lowest prices 

2 OELTA 5 x ion 8 8.15 32,98 chan AE fom SP50—P110—GP300—SM50—SM120—M120—GM300 
10 GEER 35-100 412 channel cmc will absolutely be SHIPPED TODAY! 


MAXON 4150 16 channel, scan, 40W ser : 
UNIDEN 5 SMH 4525 10 channel, 25 
2 UNIDEN IMH-4100 99 channel 40w 


50 MOTOROLA PAC-AT 1.5 mobile ptr rn 
i Full line of previously ownedtrunked & conventional radios 


HT600/ VISAR/ HT1000/ MT2000/ MARATRACS/ 


ME MORE on none TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 
20 SYSTE I OPA RT TREADOSORASPS! tor Synin « X oso, $805 PP1000X / MTX / MTX8000/ VISAR /STX/ EXPO 
*y MAXON Skid 0 Ve chal Sean RN een RADIO EXPRESS INC 
1 MAXON S é channel, scan 40w . NEW $250 s 
#9 UNDER SA300K 36 cane 25 8 OFC: 800-545-7748 FAX: 703-830-8710 


2 UNIOEN IMU 3100 99 channes, IOw wre NEW... $449 
10D MICOR 12 channel, 46w k veneers (DM... $50 

10 GE MYP 25-45y repeater builder covers ADI $200 
800MHz MOBILES 

15 GECENTURAS MK-S from Ys) 
20 MAXTRAC 8007 15-35w, 110 System B-1-B-9 ,, . trom $200 
10 MOTCROLA Pre wyacy +250-500-750-1000 Maxtrac trom .... $100 
10 SYNTOR X T4SVBU7OBK hw... coe from, $100 
10 GEEXI 34w, Cony. MI PA ‘rom 

LA 


All major credit cards accepted 


Circle (118) on Fast Fact Card 


¢ STRIPS *« ACCESSORIES * ELEMENTS 
Ci— PEKAAR COMMUNICATION INC. 


« BOARDS «REEDS « 


Ange 


* TRADE + 


6 CENTRACOM It 8-16 channel sysiem—several types ; $ Specials of the month $ Steve's back, formerly of Gregory Electronics a 
v oe ind ive voter ree aie ‘Law ane front ae GE DELTA Sor SX mobile 110w, hiband. 150-170 range wiaccessaries % 
‘ater Panel up to 6 rac cards x POM... $3} 
200 MOTOAOLA Tone Rerriotes 71603-71383 any others fram... S50 Maloroin an Sr ealariaSs arn ithe 11408 freq. TX-¢75MHzr x A72MHzAballary re 
5 MOTOROLA Tare Aemotes T-1517 4 system, 4 channel. $635 GE Ranger 150 Mobile —Hi-band 40w with accessories ; m 
3 GE MasterCantroller Tane & DC remote froeny nO GE MPD-HPA ConvernaCommcnargers withamc andcable rc 
40 MODAX 1000 cards CALL GE MPD portables 470-490 range programmable r 
20 BOOMH? cavines TX AX #11-90-41. referred $150 


GE Phoenix Mobile NSHH1W40TB—Hi-band dualpronty scanigrey case withaccessaties 

Motorola Minilor pagers—Morol HO4EAB 1 2120n472MHz i s 

Motorola MX 350 ConvertaComm chargers wath cable eek c 2 ey 

GE PE portables Hi-bard orLow-band x we ASIS 

SPIRIT pagers UHF tone and voice wicharper 
Catalog Available 


*BOARDS STRIPS 


10 MOTOROLA STX ConvertaComn, mic, spaaker, tSvs amp hom...... $100 


BARNETT ELECTRONICS INC. 


330 HWY 236 West» Lonoke, AR 72085 
ORDERS & BIDS: 800-423-3858 * FAX: 501-676-2475 
= For Expanded List, updated weekly, look for us on the Internet. 


Address; HITP://www.barnetlelec.com 
== INFO: 501-676-5506 € 
a 


VISA & MC Accepted, MO CODs 
Circle (111) on Fast Fact Card 


I’ vertex SERVICE 


¢ SELL 


Special 8 for $99 
Hf you can’t find it, try us! Call (201) 772.0704— 
» ACCESSORIES * ELEMENTS «REEDS» 


«BUY 
*30Vul se 


EAGLE TECH INC. 
96/97 CROWN VICTORIA - LUMINA 
BRONCOS-BLAZER-CHEROKEE 
Behind the Grille Speaker Brackets 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 


99 Channel Mobiles 
Dual Band Portables 
Trunking 
Volume Discounts 
iH Wireless Technology 
Satooms 


GLOBALCOMM 


TECHNOLOGY Gi 
a 
end 1-800-863-8625 a 
Info: 713-729-2000 ety 
Fax: 713-729-4141 


GP300, P110—$50 » VISAR—$110 
HT600-$48 * MOBILES—$25 * SABER—$55 
HT50—$50 « STX—$35 * SPECTRA—S35 
PROGRAMMING INTERFACE—$95 


ROADRUNNER COMMUNICATIONS 
PO Box 654 « South River, NJ 08882 
Phone: 908-254-3232 
Fax: 908-257-4622 


- For 


NO HOLES Drilled installation 
FULL UNTRAPPED SOUND Se 
FROM BEHIND THE GRILLE 

WIG WAG FLASHERS 


Solid State Driven Relays 
100% Salid State Electronics 
5 Models to choose from starting at $29.95 
Quantity discounts available. 


TEL: 1-800-414-3245 


"Classified Information, ee ; 


eall: 


- Michele Greer — 
800-347-9375 
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Computer software 


RFCAD™ Runs “What lf” 
. Scenarios in Minutes 
Instead of Hours. 
Run Comprehensive RF Propagation 
Studies in Windows”. 


@, RFCAD™ 1.3 propagation studies show 
“Ssattenuation:due tovland use/land cover, 
buildings alfihobstvetions, as well as other 
RF characteristies based on digital data files. 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength, coverages, our Terrain Analysis 
Package (TAP)™ helps you understand everything from dBu to 3-D plots and site 
management software. Give us a call and we'll tell you how. Do “what if" studies 
and solution analysis in-house! 


Call for free brochure & demo disk. 


SorrWricut, LLC 

1010 So, Jouet St, Sure 204 

Aurora, CO 80012-3150 USA 

Tet. (303) 344-5486 

TeveTAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax: (303) 344-2811 e-mail sales@softwright.com 


¢ Multiple models ayai able, Longley-Rice 


and Biby-C ees 
* 3 arc second and land use/land cover 
data available = 
* Produce maps with multe site analysis 
oo 


Run propagation studies in minutes, not Circle (120) on Fast Fact Card 


hours. RFCAD™ 1.3 is fast, user-friendly 
and available by geographic area. ** WIRELESS SOFTWARE ** 
Save time designing, optimizing 


ee For more details call and managing Wireless Radio 


“a tion sites: 
il 1-800-441-0034 communica 


~ Intermodulation Interference Analysis 
‘ ? - Transmitter Noise Analysis 
C Communications 
Data Services 


- Receiver Desense Analysis 
Incorporatad ea 


- Signal Level Analysis 

- Communications Site Design 
Leaders in wireless products 
and services since 1983 


- Site Management Database 
- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 904-656-8673 
http://www. polaris.net/~douglas 


Circle (119) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 
¢ LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
* No Radial Generation Required - Real Time Propagation Study / Profiles 
¢ DXF/ MIF / BMP File Formats For AutoCAD, MapInfo, MapExpert 
¢ Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
¢ VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
¢ 30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Micropath® Corporation 

2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
€-mail: microinfo@ micropath.com @ www.micropath.com 


New! ?C Radio Monitoring Sofware 


Service - Sales - SMR Billing 
- Pager Billing - Accounting © 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system 
is modular and completely intergrated. 
We can provide complete solutions 
including software, hardware, and 
training. 

205-987-1523 / 205-987-1709 FAX 

Circle (123) on Fast Fact Card 


FEATURES & APPLICATIONS: o lwo-Way Service Shops 

0 Uses Low Cost Radios o Hourly, Peak & Total Statistics 0 Traffic & Loading Studies Software F 0 r 
0 Spectrum Analyzar © DBase Stotistics Files 0 Coordination, Find Quiet Fregs ry 

0 Toctical Display 6 Erlang, Air Time, Coll Count 0 Public Sofety Command Post 

0 PL/POL/DIMF Logging o Highest Performance o Community Repeater Logging 

0 High Rate Sampling 0 Duai Radio Handoff o TY News Dask & Vons 

0 Conventional Scanning 0 Run 10 Radios Concurrently o Emergency Response Teams 


o Windows™3.1, 3.11, 95 0 Optional GPS & Remote o Surveillance & Countermeasures 


Signal Intelligence Download from BBS: 1-408-258-6462 
ae ferent pea FREE DEMO sihstel UO Jincaiioniscalbnheicena: 


(941) 697-8008 
Sane 


80 Mobile Radio Technology June 1997 


Classifieds 


Repair services 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 

Telephone: 770-451-3264 

Fax: 770-458-8785 


Repair and Calibration 
of Communication 
Service Monitors 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 
%* Visit our Website: http://www.tritonelec.com * 


$350 


us Parts 


Call for References 


Circle (121) on Fast Fact Card 


| $40.00 FLAT RATE 


PLUS PARTS & SHEPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 
TWO-WAY REPATRS ALL MAKES & MODELS 


MOTOROLA MINITOR II PAGERS 
$40.00/HR. PLUS PARTS & SHIPPING/HANDLING 


Flat Rates 


Estimates 
Mobiles $39 
FAST TURNAROUND, FCC LICENSED TECHNICIAN 

VISA - MASTERCARD - COD 


CENTURION COMMUNICATIONS, INC, plus 
Parts/Shipping 


492 N, DELSEA DR. PH: (609) 794-8(H0) 
VINELAND, NJ 08360 FAX: (609) 7-889 
erp WW. CINTUONCTSOL COM 


Call 
MICHELE GREER 
(913) 967-1861 


(800) 347-9375 
for Classified rates 


* Fast Turnaround 
* Motorola Portables 
Increase your profits through 


Portable Radio Service 


408 Powell St. « Sikeston, Mo 63801 
800-245-431 2 


Beltronics, Inc. | we sell 
Repairs and/or | DeptMR19 Proctor Hill Rd. | Parts-Accy 
Hollis, NH 03049 

1-8(03-BELTRON FREE 
Portables $59 | We replace GUESS by TEST | programming 
Let our 27 years of 
experience help you. 


MOTOROLA 
Authorized Service on: 
* Authorized warranty Service “ge 
» Quick Turn Around 

© Flat Rate Repair Available 
© Free Estimates 

© Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
800) 305-6471 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quatity SERVICE ON MicROPROCESSOR-BASED 


MosiLes, PoRTABLES AND ConTROL Heaps. 
SURFACE MOUNT REPAIR. Most REPAIRS $70 PLUS PARTS. 


FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E, * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30001 770-948-9566 


MOTOROLA 


*Quicktum around * Free returm Shipping 
* Factory trained & FCC Ilcansed techs 


ARcom 800-567-5636 
11420 NW 45th Place « Sunrise, FL 33323 


Froo shipping anty on rapadn over $30, Dass not include COD lee 


Tower space 


REscO TOWER 
COMPAN Y 


| Sites available 
in 
South Carolina 


Call Miles McSweeney 
803-686-6686 


NEW 500-foot tower 
in Central Missouri 
at the 
Lake of the Ozarks. 
Great rates. 


Call Ken 314-239-6800 


on new radios 


Daily UPS 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


June 1997 
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A AT. Communications 
Corporation 
Did You Say... 


"No Site Acquisition Cost?" 


AAT understands §~ 
your needs of } 

network imple- { 

mentation, and we : 

are dedicated to 

making the site 

acquisitions and 

management pro- 

cess easier, Choose 

from our valuable 

portfolio of over 

1,500 sites, and if it’s not in our inventory, we'll 
acquire it for you. 


AAT Will Put You 
“ABOVE THE COMPETITION 
AND ON TOP OF THE WORLD” 
PCS Compatible Rooftop andTower Sites 
PARKSIDE CORPORATE CENTER 


292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: Marketing Ext. 28 


800-551-SITE « Fax: 908-417-4825 


National 
Portfolio 
Accounts 


Rico 
| 15 Sites 


Mg | jeuopeneyy 


Enlire Site 
Systems 


Ang/p 


Good 
Reasons to 
Call Us for 
Antenna 
Sites in 
California 


and counting 


102 sites available now 
+70 sites pending = 
172 California Sites 


Diablo Communications, Inc. 


Northern California—Pt. Richmond: 510-236-3803, x227 
Fax: 510-236-1741 
Southern California—Burbank: 818-842-5000 
Fax: 818-842-5335 
Call for FREE site brochures or see our sites on 
our web page at http://www.diablo.org 


SMALL COST... 


BIG RESULTS! 


MAT Classifieds Call: 800-347-9375 


Corporation and its Spectrum 
pement division today own or 


z 60 wireless communication sites 


Age 


d Puerto Rico. The company 
been selected by two major 
Owners to represent their national 
olios — a total of 1200 


‘made a major investment in 
ite development firm, TEA 
orporated; expanded our site 
ice and. engineering group; are 
mote monitoring systems at 
focations; and are constructing 
‘of wireless carriers. 

¢ locations, creative leasing 
ind frequency propagation 

on, please give us a call. 


Circle (122) on Fast Fact Card 
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FEDERAL GOVERNMENT 
ROOF TOPS AVAILABLE 


FOR ANTENNA SITES 
Contact U.S. GENERAL SERVICES ADMINISTRATION 
. VT, NH, ME, MA, CT, Al (617) 565-6727 
. NY, MJ, PR, U.S. VIRGIN ISLANDS 
(212) 264-6749 
. DE, MD, VA, (Except metro Washington, D.C.), 
PA, WV (215) 656-5873 
. AL, FL, GA, KY, MS, NC, SC, TN (404) 331-3105 
IL, IN, Ml, MIN, OH, Wi {312} 353-3299 
. IA, KS, MO, WE {816) 926-1198 
AR, LA, NM, OK, TX (817) 978-3746 
CO, MT, ND, SD, UT, WY (303) 236-7095 
AZ, CA, Hl, NV (415) 522-3304 
. AK, ID, OR, WA (206) 931-7718 
. DC and nearby MA and VA (202) 260-0692 


—_ 


: http://www,GSA,GOV/PBS/ANTENNA.HTM 


NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 


SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 


The NCSD contains thousands of prime 
antenna sites, ull with space tor lease 
Just $25 per year For informauon eall 
Tel: (908) 462-3964 Fax: (908) 308-4634 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/Microwave 


800-722-1496 


TOWER TECHNOLOGY 
CORPORATION 


We have the finest, professionally managed 
antenna sites in Florida, Master Antenna Sys- 
tem for UHF & 800 MHz using 31/8" hard line. 
Four window tower top amp. If you need an- 
tenna space in: 


Jacksonville * Tampa Bay * Sarasota/Venice 
Lakeland ¢ Sun City * St. Augustine 
Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP. 
COMMUNICATIONS 


\’ TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


AREA P.O, Box 31160 
CHICAGO, IL 60631 


STAN STANN 


Classifieds 


. . ° New Orleans fto Chicago 
Choice California We Got You Covered 
Antenna Sites K No-Body has {Bj more affordable 
* Stand-by Power / Air Cond. a) Tower Space. 

* Continuous Monitoring WETEC 800-249-1250 


vq Meridian 
Communications 
Great sites, great service, since 1956 


pe 
O 


Call Rich or Jack Reichler at 


(800) 400-SITE 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035! 
AMSL, 2635' AAT, Emergency Power, 


MOTOROLA 
RADIO RENTALS 


*MT1000, GP300, P200 

* Inirinsically Safe 

¢ Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


MOTOROLA RADIO 


RENTALS 
NEW LOW RATES 
ATEL « Boston, MA 


Catt 800-426-6852 


We Rent Headsets... 
And Radios, Too! 


® Dealers Welcome 
+ © Daily, Weekly, 
@ Monthly Rentals . i 
* Motorola Radios Sy a 
Te Tel Ie RACING ELECTRONICS 


Air Conditioning, Overlooking Reno, 
Fallon and the 1-80 corridor. 


888-825-2626 


GREAT BASIN COMMUNICATIONS 


WASHINGTON STATE 
Good Security. Year around access. 
Eight sites—Seattle, I-5, ]-90 coverage 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
Ph; 253-759-4334 « 800-555-SITE 


www, goldspar.com 


Sr pl i ml SS si ei ii ii -| 


LITHIUM-ION BATTERY & 


I 
advertising I 
puzzle ! 
together ; i 
| 
for you! | i 
I I 
1 ev | 
I I 
Neer Plug-en chart 
| ouinut speciticalty tor 50 nan OEM c mon & | 
I Batierus. LSE50006 {4 Banenes PH2DL | 
gman ELECTRONICS, INC. (562) 809-5090 FAX (562) BSTENS 5 


——T 
SOUTHERN NEW ENGLAND SITES 
Just erected—Prime sites filling up fast! 
Customer-friendly staff and many extras. 


Ledyard-Norwich-New London 
41-27-44 72-01-27 E® 
AGL 350' AMSL 665’ 

Between Foxwoods and 
Mohegan Sun Casinos 

460 feet above average terrain 


Hope Valley 

41-31-36 71-44-35 

AGL 217’ AMSL 427' 
Covering Southern R.I. 
Good 95 coverage 
Wyoming-Hope Valley 
(New Spring '97} 

41-31-25 71-41-03 

AGL 180' AMSL 300’ 
Junction of Rt. 95 and 138 
Great to fill in black hole area o 


RED WOLF BROADCASTING CORP. 
26 Woody Hill Road * Hope Valley, RI 02832 
401-539-8502 « Fax: 401-539-0645 


ANTENNA ID TAGS 


Identify your 
antennas and 
lines 


Nylon 3'/2" x 2*/8" (in colors) 
Engraved on both sides 


Call for a free sample and product list 


61 0-458-841 8 (voice or fax) 


0-ER Antunna Products + Thonias Moyer + 22 Bryan Wynd + Glanmoare, PA 19343 


it's Dusk. 
Do You Know 
If All Your 


Tower Lights 
Are Working? 


Soman nite Pe 


Avtomatically reports to @ centre! 
computer for alarm notification. 


Hark Systems, Inc. 
KK 768 Travelers Blvd. 

Systems| Summenille, S.C. 29485 

(803) 875-4480 

[COMMUNICATION | ]-800-367-4275 

Fox: (803) 873-5271 
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| A d index/hot line 


Page 


Company Number 


Advanced Receiver Research 
Advanced Systems Corp. ............. 56 
AEA A Div. of Tempo Research ... 52 
Allen Telecom Group 

Amphenol 

Andrew Corp 

Anritsu Wiltron 

Antenex 

AF Comm Supply 

APCO National Conference 


Avcom of Virginia ... 
Avtec Inc 


Berkeley Varitronics 

Bird Electronic Corp. .........-22--.-0+++ 26 
BK Radio 

Castle Tower Corp, .....cecceececeeee 82 
Centurion International Inc. ..........., 7 
ChargeGuard Corp. ..........-:-2:e--ee- 72 
Citel America Inc. ............. araRND 65 
Comm/Scope Ine. ............cscceeeeeeeee 21 
Communications Data Services ... 80 
Communications Specialists BC 
Computer Resources Inc. ........... 80 
Connect Systems Inc. ......... cee 13 
Control Signal Corp 

CPI Communications Inc. ............. 52 
CORY SION NCS NAG). crn coveromreranesssoczesves 69 
CTE PROGUCIS Gc corsaiapaceresccvens 42 
STLProductss | MGisiiisissesccisevivesme. 77 
CueMeks Electronics 

Daniels Electronics 

DDB Unlimited 

Destel USA ING. ...2:..0......sccsesccceseess 73 
Direct Power & Water Corp. ......... 46 
D & L Communications Inc. .......... 75 


EDX Engineering INC. ............:00. 28 
El Paso Comm. Systems 

EMR IBGiSs niaiaiericinsacsnaceoncvniecs 63 
General Communications 

Geotek Communications Ine. ....... 34 
Glenayre-Western Multiplex 

Harger Lightning Protection 

Hewlett Packard 

PUSHSRINGeiss ses ciasideariaseeaete 29 
Hutton Communications 

JBRO Batteries INC. woo. ee eee 16 
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Fast Fact 
Number 


Advertiser 
Hotline 


30 860-485-0310 
800-233-0013 
760-598-8900 
800-676-5342 
203-743-9272 
708-349-3300 
408-778-4061 
800-323-3757 
800-255-6222 
800-949-2726 
817-595-4292 
714-458-7277 
804-794-2500 
803-892-2181 
800-423-3858 
908-548-3737 
216-248-1200 
800-648-0947 
713-789-7651 
800-228-4563 
800-458-3410 

69 305-621-0022 

20 704-323-4944 

119 703-558-0510 
800-854-0547 

123 .,,.. 205-987-1523 
800-545-1349 
303-989-8000 

44 ....... 972-437-5320 
954-776-0031 

53 513-595-5900 

112 513-595-5900 
915-533-4453 
604-382-8268 
800-753-8459 
817-738-8390 
505-889-3585 
800-336-6825 

49 602-488-9755 

37-38 ... 816-472-5544 
520-204-2597 
541-345-0019 
915-533-5119 
602-581-2875 

100 800-356-3200 

14 201-930-5197 
408-542-5393 
847-548-8700 
509-921-4001 
800-949-9490 
800-442-3811 
800-323-3779 


Company 


JFW Industries Inc. .............. 

Kaval Electronics Inc. ...............-..- 41 
Kenwood Communications 

Klein Electronics 

Marquis Microwave Products 
McManus Communications 

Mechem Electronics 

Micropath Corp 

Microwave Data Systems 

Microwave Filter Co. Inc. .............. 22 
Midian Electronics Inc. ...............2..+. 3 
Midland LMR 

Modular Comm, Systems 

Motorola Paging 

Motorola Test Equipment 


Omnicron Electronics 
Optoelectronics INC. ........ eee ees 23 
Orange County, FL 

PageCo International Inc. ............. 69 
PageCorp Industries ..............:.c0+ 
Polaris Industries 

Polyphaser Corp, ....ccccesesseceeers 35 
Portable Radio Service 

Pyramid Communications 

Radio Express Ine. ...........--..ecereee 79 
RCC Consultants 

RCW Distributing 

RF Design ‘97 

Selectone 

Sentry Manufacturing Co. ..... 
ServiceWare Corp, ........ccececsseeerees 60 
Sharp Communication 

Site Advantage 

Softwright 

Standard Communications 

Sutter Buttes Two-Way 

Telewave INC. ..ccccssseereeneee 

Tessco 

TGA Systems INC. «.......--cseceeceneee 47 
Trident Micro Systems 

Trylon Mfg. Co., Ltd. .............-. 48,58 
TX RX Systems INC. «00... 54 
Vega, A Mark IV CO, vviccceseceereeses 1 
Vertex/Yaesu USA 


ZOtrOn INGs sissies 45 
F.62| Toole] VT Mere en ECE rere one 53 
GON Ta wsiapctoanveusxavmaasasen 62 


Advertiser 
Hotline 


Fast Fact 
Number 


317-887-1340 
905-940-1400 
800-950-5005 
619-631-2811 
847-519-2177 
501-763-6250 
540-891-0569 
303-526-5454 
716-242-9600 
315-437-3953 
520-884-7981 
54 ..... 800-MID-LAND 
57 818-764-1333 
92 561-739-8703 
16 800-505-TEST 
48 ....... 800-854-3906 
114..... 206-946-8311 
860-928-0377 
800-327-5912 
401-836-5797 
954-776-0031 
800-957-8700 
104 404-872-0722 
31 ,,..... 800-325-7170 
121 573-472-1889 
116 310-430-5892 
118 703-266-1928 
902-636-6970 
800-726-9015 
800-288-8606 
510-781-5432 
800-252-6780 
819-770-4000 
800-548-2484 
516-367-6732 
303-344-5486 
310-532-5300 
916-674-7532 
415-968-4400 
800-472-7373 
770-441-2100 
800-798-7881 
36,67 .. 519-669-5421 
716-549-4700 
818-442-0782 
2 ......1, 310-404-2700 
63 .,.. 800-USA-MADE 
107 800-264-1175 
406-252-9220 
206-820-6363 
206-820-6363 
206-820-6363 


and trunking systems. 

For solutions to your radio 
has been in thy communications needs, and 
designing apni } more information about the 
commu ens. Pits ei: >. complete and competitive line 
es 2 of Vertex radio products, call: 


962/404-2700 


\ vee 
Wve RADIO rt UMUNICATIONS 


Land Motwe Deion of Yaesu US A 


Vertex Radio | 
the land mok 
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“circle (2) on Fast Fact Card. 


TE-64 


Selfecc RRS DEE 
Gros frisBeciop SSSI 


PE-2P 


> $54.95 SD-1000 $59.95 | DTD-1 $49.95 PE-4/PE-15 $79.95 
Two-tone Sequential Encoder. Two-tone Sequential Decoder. Single Function DIME Decoder. Multiple Call POCSAG (RPC) 
mounts radio Programmable unit provides Provides switch ‘outputs via Paging Encoders. Where direct 
or other enclosure. Multiple call switched outputs from two-tone DFME. 1.25" x 2.0" .4" eengel of local area paging is 


capability. 1:25" x 2.0" x .4" 


DCS-23 


$59.95 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 


TS-32P 


1.36" x 1.18" x .25" 


paging calls, 1.25" x 2.0" x -4" 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 
squelch for any FM trans- 
ceiver. 1.25"x 2.0" x.4" 


desired: 1,78" x 1.03" x 3 


TS-64 $54.95 SS-32SMP $27.95 SS-32PA $28.95 
Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
mable CTCSS Encoder- per program- coder. Custom tones or 


Encoder. Jum 
Decoder. 1.7" x .78" x .25" mable. .53" x 1 0" x .16" 


audible tones also ayail- 
able. .9" x 1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... 

bringing you tone signalling 

. products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE ® E, CA 92665- 
Ente 70:8 A. (800) 854.0547, ° care 850-0547 


C 


‘Outside USA or Canada: Jescom International, 1 Waters Park Dr, #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 » FAX (415) 574-5297 - Also in Italy and Spain 


Circle (3) on Fast Fact Card 


